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liKl’Dirr OF TIIK DIIiKi Toli, 

(I), (.L(.>rsToN, M.A.. ]).Sr. : and li. S. 

X.D.A., X.D.J),} 

L ( liAHtiK .\M> Staff. 

Eharge. ])r. \\ . 11. Kairisuii nthriated Agi'iculTiirai 
Adviser to the (dAci'niiK'nt td India., and Direit'ir. Agricultural 
KeseaiTli Iiistiiutc. rns;. up tt» iMtli (htchcn I'^24. when Dr. 
I), (’hiu.stdin ( .I.K.. ictuMicd lit in leave. Ju. ( Kaiston has 
been eontiiined in the ]H)>r with eiTet t from liuli September. 
1924, the date fiiMn wliith Mi. S. Milligan has been permitted 
to resign his a])pointment in the [mlian Agrimhural Seivii e. 

The piist ot -IdinT Diieritir ^\iis h4‘]dll^■ I h’. \\ . Mclhu‘ until 
24th Oitdber. 19 lM. wlnn ihe ]MU’manent infumbent. Dr. 
W . H. llarrisdii, re\t‘ttt (l td tluiv. Frcm March bth. 192o. 
the date on wliiili J)r. Main nii id(*k lea\e for eiglit montlis. 
Mr. G. S. Mender '‘■on lias 1'ieen dtlit iating in tlie ]!OSt. 

Stall, Directly on return liom h'a\e on 27th tdcTobei, 
1924. Mr. A. Mowanh ( and Mrs. (h 1.. ( . Howard, Imperial 
Keononiie llotanistt, wtua' de]n:ted i>n ftu'eign service for 
employment as Director ami rh}‘>idldgit ;d Dotanist. respeeV 

lively, of the Instituti^ of Phmi lndi]>trv. Indore. Mr. Howard 

• • 
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to act also as Agricultural Adviser to States in CeiitraMndia. 
Maulvi Abdur Rahman Khan remained in charge ot the Botani- 
cal Section until 25th August, 1924, when Dr. F. .1. F. Shaw 
was recalled from leave to olhciate as Imperial Rconomie 
Botanist. 

Mr. J. X. Milker] i otHciated as Imperial Agricultural ('henust 
until relieved by Dr. W. II. Harrison on 24th October, 1924. 
On Dr. Harrison’s proceeding on leave on t>th March, 1925, 
the charge was taken over by Dr. J. Sen, Supernninerary 
Agrieultural Oliemist, who had adverted on 1st Marcli, 1925^ 
from the otUciating appointment of Forest CluMiiist, Dehra 
Dun. 

On expiry oi his deputation to Bihar and Orissa. Mr. Oi. S. 
Henderscm resumed charge td the pt)st of [m])erial Agriculturist 
from Mr. M. W’vime Saver on 22nd th tubei. 1921. 

Dr. \V. McRae having ]>roi ‘ceded mi leave fnr seven months 
from 23rd April, 1925, Mr. M. Mitra was ])lacetl in charg** of 
the current duties t>[ tlie <>llici‘ of Impmia! Mycologist. 

Mr. T. Ihiinbrigge Fleteln^r, Ini])erial Kntomnlogist, is on 
leave for Is mouths fioin 2Sth A]>riL 1925, and Mr. M. Af/.a] 
Husain has been otlii iating for him. 

Mr. B. \ . Isaai', Sec-ond Kiitoniolngir t (Di])terist), was on 
leave tor one month and 24 days frotn 30t!i OctobiT, 1924. 

II. RKsKAUrK. 

The main earn of tlie research work carried on at the Insti- 
tute is to e.itat)lish [jrim iples which t an be ajiplied to Imal 
prol)l'nn3 l)y Broviieial Departments. The more iin]>ortant 
work of the vear under report is suinman/ed below ; 

iiolitpif'fif In a » If I it ion to 4 and Ihisa 12 

wheats, wliich have now an esial>lished position more espcidallv 
HI the agrit ulture of Xorthern India, tlie Botanical Seidion 
has fixed a new type (sUled ihisa 52 which (leserves to hv. 
better known. It com]>arefi w»‘ll both as regards ^■ield and 
rust resistance with the older s'dertions and lie mg a bearded 
varii't y it is not liable to damage by liird.s and animals. During 
the jiast 8**ason it gave 9,479 lb, of grain over an area of 4*22 
ro rpii or rnughl)' 37 1 buslicls pOF ftcrc. 
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Witfi a vie\\- to evoK injr a typo of tobacco which will resem- 
l;]e the Aiiioricaii strains io fhu'our. colour and smoking qualitieSj 
wliilc possessing tlio hardiness aiul giving qualities of the best 
Indian \arietjes. tlie American Adcoc k and j^urley have been 
crossed with the well-knowj) J’usa Type 2S. IbfTcrent methods 
of curing the l(*af are Ix^ing investigated. Very good results 
Were obtained durijig the year in the curing of lilurlev bv air- 
curing on racks. IxUh vitli the s]d]t stem method and by stiing' 
ing the leaves. lly])ridi/atioii is lieing employed for proclueing 
a large- scH‘ded rare of linseed witli a rocjt svstem adapted to the 
(langetie allucium. Wnrk on ]!igeoii-pc'a is proceeding on two 
lines, namely, the* siquiratioii of unit s]>ecies freun the niiixed 
tielcl crojnend tla^ isolation of a type whicli will ])rove resistant 
to wilt disease. An <*\]M*Miiieiit has heen started durmg the 
year on the laisuig of siigaisaiie seedlings in ])i]jar. The 
results will he aveanrd watli ronsiderable interest, for. if the 
e.\]>erimenl is sin i essfiih it ii:ay ])ossj]il(* to discern, lauh 
eai'ln/r and naae ar<uralel\ . tl.ruse tv]’('S which are c a] able of 
withstamiiiig the* disi ast s and rhmate of Ibhar. (hits, barlev 
maizen gram, scsanuini. salllowrr. ron/ (77 moo/ /oc/m^ov) 
and (7k arc' otl ct fc‘Od erep's wliirh are being 

svstejiiiit H a!K iin estigated for ischition of iv]^es suj^erior^ 
])otb in yic'ld and agricultural charaeters. to the mixtures at 
present grown. 

C/oienv// A successful metliod l^as heen worked 

out during the vear for tlie ]ire]iaration of clioah ic phosphate 
from apatite', whn li is found in aluindance in soinp parts of Ful-ar. 
The electrical jivcncss inxoiccci in its juojvrration is described 
in some detail in tlie rrj'cirt of the Agruultural (Tiemisi. The 
studv of the movemients v\ nitrates in the soil and the subsoil 
has lieen extended in the third yc'ar to four areas treated as 
pasture, fallow, unirrigated i ro]']aHl land and cultivated land 
reeolviiig irrigation. rc'S]'ectiv ely. llie ohseiwations made 
during the vear indic ate that tlie distribution of nitrates in the 
sc'cil, l>esides lu'inu regulated be rainfall and the nature of sub- 
soil lavors. is |>rofoundly moditic'd by the grcwvth of crops and 
the c ultural ojieraticms wliic li tlie field receives. Experiments ^ 
on tlie windrowing of sugarcane luulor Fusa conditions were 
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continued. Sugurcnnes windrtnved in the shade for 28 days 
compared favourably in quality at the end of tlmt time with 
the crop standing in the and germinated well too when 
planted. It was also ascertained that sets of both fresh and 
windrowed canes germinated more i[uirkly when soaked in 
water before being planted. Adsoi*])tion of moisture by S4)il, 
the changes occurring in the tobai'co leaf under different methods 
of curing, and variations in the fat content of cow milk are other 
subjects of investigations in ])r ogress. 

Ba tie nolog fail Sedton. The work on nitrogen tixation in 
soil by noinsymbiotic organisms was extemled to algjicand it 
was ascertained that hxatiou of nitis^gen by algie alone eau 
take place in India at any rate in litpiid culture media. 
Further experiments carried out during tiie vear liave si i own 
that by means of composting with sulphur the natural indi- 
genous source of phosphate in the form nf biines can be effec- 
tively utili;^ed in ]>lace of im]>orted su])er]d)os])liate. The 
addition <ff a small <[uantitv of rharroal to the conqHist has been 
found to enhance tiie rate of sohiTnlization. rtilizatiun of the 
activities of sulphur'oxidizing baiteria is now also being directed 
to the conser\*ation of nitrogen derived both from urine and 
bonemeal. A successful trial was made m rertain sugar mills 
during the last working season of the ns»‘ of elertr<»lytii- » hhuo- 
gen (Fi. ('.) for redin ing bacteri:'.! fermentation iff the juii e aid 
the formation rd invert sugar resulting therefrom. 'Die method 
will hereafter lie systematii-allv e.dnpted in ]»rartiraily all the 
factories it\ North Ibhar. A svstematie liaeteriological exami- 
nation of the milk su]q>lied bv tlie ihisa farm giv^^s i^ond grounds 
for the belief that the pnulucMon of milk witli a content of 
bacteria fiilling well within the limits allowed for <Jrade \ milk 
in England demands onlv ordinarv precautions, sm-h as the 
use of “ covered milking pails and thorciugh steaming of 
paila. cans. etc. Tlie Imperial Agricultural Hacteriologi.sl 
devoted some of his time during the vear to the ]>re])aTation 
of cinema films of agricultural subjects. 

M i/rologir/fl iSVc/hnn Further jJtogress lias been made in 
elucidating the factors affecting tlio pigeon'jiea wilt ]iro]detn and 
in jntprpreting the data obtained from tlie existing held 
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experiments. Sp(M-i<i! [)jots laid dow'ji during the year show 
tliat green- manure d<M’s jiut jieutralize the pi'osumed efiect of 
superpliosphate to tlie same extent as ap])ears in t]]e permanent 
nianurial series. Kstimations of moisture tarried out in all 
the latter j)lots four times, ttja depth of t\so feet, dispose of the 
theory often ad\'aii( rd that tle^ Inghiy wilted plants are water- 
logged. An inv(‘stiu[ation has been started on a ikmv disease 
reported from L(jw'er ijiiiina as hoing tlie raiise of the death 
of young rinehona jhants. The preliminary observations made 
indicate that neith<*r fungi hdc bacteria art* re.sponsible for the 
sym])toms whivh an^ proliably plixsiological. An outbreak of 
a disease rvsmnljhiig rollai' mt. ninsaiv or ^'ellow-strlpe and 
(‘hltu'osis among tin* ( oinibatois* suganano ^■aI■ioties introduced 
in Xortli llihar. lias siiggr>tod a I'oiiiplrUr sui'V(*y of tlie disea.se 
hi tli(‘ ])rovin< e. witli.i \‘i(‘w to tijaling out whirb vaiieties are 
.susceptible to it. Finn igat ion and s]) raying ex]ieriineiit.s 

carried out in the Ivlia^i li)!l> to i ninbat tie* late bligliT of potato 
in jt stuns) dciiioii.^t rated that potatoes treated 
with coirosi\c .siiliiiiiiatr (1 ci'in. <»f Ilgcb in 1 litre of }-lTt) 
and fumigated w itii petidl are least allerted by this disease, anti 
tliat Ihirgiiiidy and [lorih-aiix resin lui.xtuies are eifeetive 
fungicides in tlw held. A rdinparatiw’ study oi Piiijt(*^>l(thui‘a 
Fahrri. l\ jiaini (lin'd and /h / has been commenced with 

a \ ie\v to asi-ertaimiig w lictiau' ihe.^e t hrer* s]>ecifs are identical 
or dillertuit stiams (*t one specirs. 

Eiitfdnoloi/n dl Si rtm/i. A sci ioiis ( ateipillat ]H‘st on coconut 
[i fms’i’d i(h(ldsn;(!) w as iii\ est igated in tlie Aiidaniaii'^. 1 he 
remedial measurt's cairn'<l out iii\'ohed the cutting and luirnmg 
of tlie leaves a dec ted with ( at erpi!lar>. diede.^truct ion ol cocooii-s 
and tin* ca])tuie <if niuth- by liglii ti.i]e<. ( hi the Tima farm. 
I U'iti'h jns i>(it'(('(>t"S‘is siirre>stulT I'ont I'thioil in a field 
of Koselle. nv jauiring petiol in their lunrows. while P’ff'dla 
•spp. in sugarcane plots weie ehecinely dealt with hy spiaying 
the canes with crude oil emulsion. Work on the life-histories 
and (list iibut ion ol rabaiiidm was continued, aiul the possible 
transmission of linderpest through the ageney of Mumi 
(lo)hc^t (('({. and Lii( 0 (in(ff/"is ri(<(U w'as further iiivostigated in 
collaboration with the Ihrectiu* oi the .MuktestU’ Institute. 
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Infected insects were crushed in normal saline and the emulsion 
injected into healthy animals caused rinder]>est, hut all attempts 
to get the disease transmitted hy natural metlmds failed. 
Observations on the lac -insect were continued with special 
reference to obtaining a part he nogene tic brood. 

Aijricultural Section. The ])ennanent e.\]>erimeuts ])eing 
carried out in collaboration witli other Sections of the rnslitute 
were continued. Though the continuous heavy rainfall of the 
monsoon resulted in a eomparative failure of the kUuij crop^ 
very goinl todder crops were raised on an area acres. 

The outstanding feature of the year was the sn cress of the 
berseeiu erop. 11 le area of 0(1 acre^^ of irrigated iaiul ( rn])|>cd 
with this new fodder gave au enornmus yield and alTorded 
excellent grazing for the lierd of about rattle irom Der^inber 
till Muv. In March 10‘J."), when the lu ‘I'secin rrup was at its 
best, tlie average milk yield of 7S rows ]H'r day rea<‘hed the 
record figure of 18 lb,, while the animal a\eragr of 1 4- 1 lb. 
per cow per day was iiigher tlian the juevinns yrar s figure bv 
1-5 lb. riiese yields crnn})ar»‘ wril with those of gofni dairv 
herds in any ]>art of tlte world. In tie* pur<‘ Sa’niwal herd. 14 
COW'S have given over o.oixt lb. of milk and of the.^e si\ yielded 
over (hOOO lb. Among the half-bred A\ ishne Siihiw.d herd. 
17 cows liave given over trooo ib.. anil it i.s antii i|'aO‘(i th.kt 
cows w'lll very sliortly giv(‘ yleid.s ex re ruling lo.ono lb. 41iree 
outstanding f<o ts of ^)rai tn al iiii[iortani e h«^ve emeri:'“d from 
tlie data available from the ralt|e-brci*ding jioinw hitherto 
pursued, ci:., the ])repote!iry oi the sire mmiii-: piodin t ion. (he 
sliortemng ot the drv ])eriod ])\ weaning tiir m.h, es Irom hut!!, 
and the value of green food lor dairy < ow.>. tlimugl rmt the Vi ar. 

linin/idii Ihur'i Ljj/ii't. On ti.e hirms at Karn.w. ijaiigalore 
and Wellington, three of the be.^! ind geiMnis inih h brn-ds are 
being unproved by ieuter feeding and seirrti\ r blreding. lwi> 
of these indigenous l)reeds are being rro*.H'd with two of the 
most famiHlS milch breeds of tiie Ue-^t, c/-.. ii,e .\yrslure and 
Holstein, dlie expiirunent iiutcited during the \ ear id tr.wis 
porting stcnlix.f‘d milk from ivarurd tor sale m hombay and 
Calcutta a distance of over l.ooo mih'S ha.s ]*ro\ cd a sin ress. 
It is believed that the only way to solve tlie milk pruldem in 
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urban ’centres is to produce it in rural areas where the cost of 
production is comparatively low ajid to transport it to urban 
centres where it can only be pr(?duccd locally at a prohibitive 
cost. The Jm]jerial Dairy K.vpcrt (ontinued to co-operate 
witli ITovim-ial A cultural Departments and City Municipal 
Coi'porations in the matter (d pving ad^■ice and assistance 
in technical matters connected witlj the dairy and cattle- 
breeding industry. 

Phil,sioli>(ji(v! CLvusf. Feedi])g eAperiments were canied 
out with cattle foodstuil’s in use at tlie dairy. In one of these 
experiments two lot.^ of n heifers each were fed witli varying 
amounts <jf rcaighagc and loncentrates lor a period ol 100 
days : four animals witli llnlsTein bh>o(l stood out il early al)Ove 
the others in tlu-ir ca])a( it\' for consuming i-oughage and for 
gaining weiuht. fnttur^iin^^ results were obtained in an 
experiment dcsigiK'd t<> dcttuniiiie the f<KKl (’ost oi nidk ])T(Klue- 
tion in tlif* east* of crtiss-bied c<o\'s. I lie data obtained sho^^ 
that pei‘ ])oniid oi nidk ])i‘odined tliese rattle used tliC same 
amount cd nut i lent s as tl.e Aineiiean (co\s tested l.o 

Jlaeeker. but reipiired slightly iiuue net eiargy ]m:u' pound (d 
milk. The experiment has been extr‘iuled tc> a ]*ure fiuiia.n 
breed tlie SriiulL 1 he I'll^■sio!oglral ( lieiiust ]ircp.iied duung 
the ^'ea^ detailed sclienu'S of ^\'o^]^ on aiiiiiial nmiituui for the 
Madras and Mvsore De]‘a]'tiiieiits td Agth ultuie. 


Suiiaauiu The iranshr to Imperial 

control (d the ( oinilia.ture station lias been plarod on a 
permanent basis. It will mov be ]u >s]b]e to develo]. the work 
on thin and medium canes, and to ^lan the Ineedin- of rliuk 
varieties. Ihiring the year under !c])nrt. over 200 eross-pol- 

liiiations involving t)peiatituis oil about i ..Am» arrows were made. 
Those itave about 200.000 seedlings, a large number of whieh 
possess Nevy satisfy tory vigour growth. It has been 
possible again this year to cmlled iiealtliy pollen from the 
Mungo gnuip oi canes; tlie lat* seedlings raised are puite dis- 
tint t from tliose of otlier gvou]is. KxiHWiinont.s are in progress 
to influence llie fertility of the antliers in an arrow by suitable 
manipulations. 
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Suijiir BHimiL As i\ result of the distribution of th^ three 
C’oimbatore canes 210, 213 and 214 during the last four years 
for planting in North Bihar, there are now over 5,000 acres 
under these improved varieties in this tract. There was a 
brisk demand for seed- cane and over a lakh of maunds was 
distributed duriiig tlie year from various centres, 'riiirteen 
more promising seedlings are at present under trial against the 
standard cane ( o. 213. 'I’lie sugar rable serv ice conducted l)y 
the Bureau on a self-supporting liasis continues to be appre- 
ciated by those who subscribe to it. 

HI. 'rUAININC. 

'[’he second session 

of the })ost -graduate ctnirsi's in Agricultural t'hemistry. Botany. 
.Mvcoh>gv'. Agricultural l>acteib»h}gy and Kutoinology. eacli 
extending over two vcais and ^jualifying for su]>crit»r a])])oint- 
ments in the Agricultural Serv ices, commenced on 1st Novem- 
ber. Itl24. Tlierc woe 32 candidates for admission. the 
six possessing tiie necess,irv <|iialiticanons chosen bv the .^tdee- 
tiou ('oiumittetu ont‘ <lid nnt join and Iwn left early m the year, 
riu* remaining three (one each for .Vgricultural ( heinistry, 
Botanv an<l Mvcologv) are umlergoing training together with 
tWo (oia* e<vcli jor lu)tanv and Iviitoniologv ) admitteti in *lie 
]>revi(»us v ear. The tiv e jiost graduate students of the Imperial 
Institute of Animal Ilus^indry and Dairying wi-re given short 
rniirses at Bu^a in e^tat^ managenamt. cattle breeding, plant- 
breeding. plant diseases, et<’.. during the laM two mmiths of 
tlieir j>erUMl of training. 

In addltloli to t],es»\ t ^^■o students toon .i special c^'U 1 ■^e lu 
Kiitomologv and <>n** a i.al course m Agrit nil ural Iho’eno. 
b>gv. Kight students tiok short M»urse> in !vnt<unology and 
two in L.ic riibure, and a bateh o| .-.tudent-' liom the Allahabad 
I uiverr^tty vi?^iied the ICntmiuplogH a! Sis tion during t hristinas 
week . 

IrstlloU' f;/ Anintal II u.sf^itulr;/ ufd Ihmfnuj, 

Tlie hfteeu-inonth ])o->t -graduate course in animal hiisinmdry 
^ aiid dairving st.irted on 2nd .ianuary, ((CJI, at the Batigalorc 
Institute, Was completed by five students during the year 
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under report. 'Fliore were 21 afiplicatious for admission during 
the second session, and of thmi two were selected. For want 
of hostel ac(‘oinniodation tliere were no fresh admissions to the 
Dairy Diploma course, which is Ijeing taken bv 13 students 
^elected in the ]^re^■ious year. Short ctnirses given at Hangalore 
and Karnal in catth*-]) reeding and dejr\'ing were taken bv 12 
students. 

l\k Ib'ULU .v'fujNs. 

Seventeen meiiioirs. live bulletins and live otlier publications 
were issued during th(‘ year, wliile lb publications were in the 
press on :Fith Jumc lie2o. The jnil^lication.s issued dealt with 
•'Subjects <d general importance sudi as the digestiljilitv of 
Indian foodstulfs. facter.s detm iuimiig the l ipenes.*) of sugarc'ane. 
flour phosphate as a iiiaiuire fnr jiaddy. eradication of tlie weed 
nihofth/s. iniieritaiice oi characters in ibiselle. nitrogen 
fixation in sr»iis uj the Ihinjale taiiiaritid as a siairce of alcolicT 
biul and Imll sliedding in cot t (in and .siloed leaves as 

b)dder for dairv cews. 

“ TIh‘ Agririilturai Joiirnai uf India." wiiich is issued every 
two months. rontmiii'S to maintain its ]'n)]'ailaritv among the 
class of rea(!eI^s for uhicli it is intended. It is proposed to 
incns’se its usetulne^'v ]i\‘ gi\ ing nKnv proiinneiue to various 
aspects of animal husliandrv and dairyiiig wiiuii arc at present 
recei\'ing cnnsidiu'able at tent mn at the haial^ uf the department. 

tiKNKr.AL AoMIM> 1 KATldN. 

[Iv the fdust rurt ion ot 12 clerks’ (juarters wliieli 
have lieen coiiijihUt'd during tiu^ ^■ear. llie dillictilty in the 
matter of housing aeeoniiiuKlation on the J'istate has been eased 
to some extent. 

A general drainage' sclieme comprising the main building 
area of the Fstate has been sam tioiied durnig the year. 

An out -]au tents ITick in the ln‘S]ntal attached to thh 
institute is now under constnictiom 

The construction of a Iiuilding for the riisa High School 
on a site dose to the Kstate area, is nearing completion. Thi 
will release eonsiderable aceommodation in tiio students 
hostel of this Instilutiv where (lie school is i\ow partly liekU 
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Library, In addition to 34 H periodicals and 2.273 Looks, 
bulletins, reprints and repoils received in exc hange, 27(5 perio- 
dicals and 442 volumes of new Looks, pamphlets, etc., were 
purchased during the year. 

Hospital . Medhal relief was afforded to 3r)4 i inpatients and 
14,348 out-patients during the ralendar year 11)24 as against 
312 and 13,403, respectively, in 1923. Among cases of the more 
important diseases of the 4’ropics, 39 S wore of kala-azar, 182 
of hookworm disease, 98 of cholera, 52 of ])lague. 4 of leprosy, 
154 of dysentery and 1.598 of malaria. Of the 2,480 operations 
performed, 103 were “ seh\'ted ' ones. 

The Mediral Dllicer tMr. 1). F. Mirhael) was engaged daring 
the year under review in resea ivh on the e])ideinioh)gy of 
kala-azar in and around Tusa for tiie Kala-uzat Keseari h t om- 
mission, 

\ [. Ai'rorM>. 

The total expenditure i luring tie* iiiiaiu iHl yrnr tunling !Ust 
March. Iteg.y as shown hrlov, . we,s IN. 9. us. 142 as against l\s. 


7.09,557 during tlie ve.cr. 

(L'U'r.il rxpriiilitiirf' 'if th'- lustnul • inchiniu/ l\s 
Agrioiiltarsl A(l\ is> i > 

Hnnun<\d < til tn . |g! 

Cle niical 8»ot ion ... P.CT'Jl 

[U'U»‘nolt giral 8, ... 

Mvrnli gii .il |« n 1 [ Mlo 

Kntuiuoii'iiir.'l Srctinri 

Agnmlturikl Section ... I 'il.VUT 


T-oai. »i,‘.s,u2 


4 'he following .ire tin* print ijcd iGuns iit i'V]>cnditurr out of 
the grant of I!.-. 7 .ot»t pl.n r.i at tin* d!^]>o■^,v] of tlw .\gn* ultund 
Advi.v^r for ‘ccpneliture in 1921 1925 on sporial agricultural 
ex])eriinents : Us. 

Hxp*rim*-nts With riiiiA“-\triintuig plan? 

Purrha,i“ '4 a <li-< harruw ai 4 T'unwrra 

plouch for lhi‘ Kama! farm . i»’jU 

ton.strmUinti i*f l hr I ma-<'*nrv v.at'-r tank'i at 

Uuvi , HI9:! 

Kn i'tiou of a hyiliaulu’ r.nu at tin- \\i’llmgt«.u 
farm . I.i50 

4’he receipts during the vcar ''^roin s<de of ])tddicationN, 
farm produce, milk anti ot er art ides amountiMl to Hs. 53,502 
as against Its. 36,421 la.st year. 
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liEPOKT OF TllK IMPKiifAL ECOXOMIC 
iJOTANLST. 

(F. J. F. Sjiaw, Jj.Sc., A.Ji.C.S., F.LS,) 

f. (‘li/iliCK. 

Directly un return frum leave in t U;tuber 1024, the perma- 
nent ijicuinlx^nt.s oi tiie ol linjjeiial Kcononiic Eotunist 

and Second Irn]>ei-ial Kci>n«>riii< rc.. .Mr. A. Howard, 

(’.r.E., and Mrs. (i. J.. ( ‘. Hijwaid. .M,A.. were deputed uii foreign 
service for cinploynicnl as tor aiid ]Mi\ >iologieal ihRajii^l. 
respect ivel}'. of the Ijistiiutc ‘U hlaiit Industry. Iialore. Mr. 
Howard to act also as Agricultural Ad\i>er to States in Central 
India. 

Maulvi Alalur Kaiiiiiaji Klmn lein.sined in charge of the 
Section until 2.>tl! August. Ilt24. w licn j >r. Shaw wa:' recalled 
from leave to lake ciiai-ge ol lia- >ct tiiui. 

Mauh'i Ahdur iLahnuin rarrital out the work ol the 

Sra-tion during liis ]»enod ol adiiiiiii>iiati<ui in an eliicient and 
sati.sfactoi’V inaiiner. He vras pir'iiioiul to tiie ])osi of Fir.-3t 
Assistant, in the i’ro\iin i.d >rr\ et‘ (Made, wiili elhct a'uiu 7th 
April, Hi2.3. Jiahu Ka.siii Ham la:.> doiiv' very g(.)od work during 
tlie year under r('\iew in t (airn'ction vritii the tohaci o investiga- 
tion. All the stall have worked well. 

li. rii.MNiNt;. 

Mr. Xaiid hall Dutt, M.Sc.. . ..ntinmM !ii> traming in ocono- 
inie hotanv. His work cn]isi>ted in tiie >iudy of the following 
subjeet.s 

(1) Hylnidizaiion and tiie inhetit.iiue of eharaetors m 

tobaeeo. wlamt .ind Ib^selle. 

(2) Pure line rultuVes of gram, s.illlower and linseed. 

(3) Teel.niijue of agricuiiiira! optaaiions. 

(4) Fa('tors in the prodii* ii'Ui of seed of liu enie. 

(o) Anatomy of iibre yielding ]>laiits. 

B 2 
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Thakur Ram Fratab Singh Chauhan, L, Ag,, joined the 
Section as a post-graduate student in November 1924 ; he 
was the only student selected from a number of applications 
His course of study embraced the above subjects with the 
exception of the work on Roselle. 

During the month of February 1925, a class of five students 
from the Institute of Animal Husbajulry, Hangadore, attei\ded 
a special short course ni plant-breeding. 'Hie (‘ourse lasted for 
S days and consisted of six lectures and H practical demonstra- 
tions during which the students studied the following sub- 
jects : - 

(1) Unit species in lii^soed, gi’am, oats, barley, siiillower. 

(2) The isolation of a wilt -resist ant type of ra/uir (Cajanus 

indicium). 

(3) Types of tobacco and metiKwls of curing the crop. 

(4) MetlKnls of cro>s-fcrtiiizatinji in tobacci) and wheat. 

(5) Idle ini])roved varieties of various field crops growing 

in the Botanical Area. 

riie lectures wi're deviled to a sim])le survey of the 
prineiples underlving the conception of unit sjiecies and tie 
Mendelian theory of inhentanee. 

Since Fehniarv 11^25. a r(»n>idend)h‘ amount ol work ha> 
been done in the pre])aration (d diagrams, the collection of 
biometrical data and the ealmlation of constants with the 
ribject of rendering future < nurses more instruetive to 
stiuleuts. The Tliird As.^i'^t.int Babu Itakhal l)as Hose, has 
been of material assistance in t[ii> work. 

Iff. ISVKSTIO ATIONS. 

The eoiil weather -reason of the vear 1024-25 was except ion 
allv favourable for agri« nlture in Bihar, 'riu' lat** rains resulted 
in (►ptimiiin (onditjetn^ of moisture prevailing in the soil and 
in con>f*rjueinc the vndd- of all crops were very high. In tin* 
following table the vields of wheat, oats, gram. mArtc and 
linseed, which were obtained in tlie I^otanical Area in tlie yciO 
1924-25. are shown together witli the highest yields of the yc.u 
1923-24 for ( omparison. It will lie seen that ven^ goodyiehb 
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were obtained from the wheats Ihi.sa I and 52, aiid that the 
yields of ail crops were ^■ery sjitisfaetorv. 

(Jiiltani oj ardtn m I92o. 
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Outturn oj grain in 1925 — concld. 
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♦ \l-«) ; ri'i ii> itViari I !'> ns »nd ''s. e lisfly. 

Wheat. Tiio deiDiiiid ftn* puvt* simmI of tlu* Pusa wlieats 
Nos. 4 aiul 12. wlik’h liu\'e now an <\stn}>]i>hnfi position in the 
agrii’ulture of Northern Imiia. is inrrra>in;^. As tlie ;irea 
availahle for the growth of tla-'e wlu^.its in the Potanieal Se(‘tion 


Is liinited, six acres of l<ind on the Piisa Fariu was utilized in 
order to increase the amount of s^^ed for disi rihution. 'fhe 
demand for seed of Ihisa ">2 was n<it largr. as this wheat does 
not appear to he known to the puhlir to tlio extract wiiich it 
deserves. It is a bearded wheat of jzood .standing power, 
mst re.sistanee and viehling capacity ; iluring the past se;uson 
it gave I la inannds of grain over an area oi 4-22 acres. 

From the last han'e.st 2s2 maunds of wheat seed have been 
distributed as follows : — 


Pusa 1 
Pusa 12 
Pusa h 
Pufia 52 
P\if>a 


Mds. 

Srs. 

6.5 

36 

105 

16 

7 

20 

90 

0 

9 

17 


Push (:0 


0 
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An attempt is ])ein^^ made to cross the Pusa wheats with the 
celebrated Australian wheat Federation. 

In re.sponse to erKpiiries fianri h)rei</n countries samples 
of Pusa wljeats for trial w(*r(^ f](^s]Jatc}ie^l to Ithodosia. Kenva, 
New South Wales and tlie rkraine. Reports as to the success 
of the wheats in tliese ar(^as arc awaited. 

Tolfdcco. The wr^rk (Ui this ero]; forms one of the major 
lines of invest ij^atioii in jimr/ress hi the Seetion. Tlie problem 
with which the (■i^o)r(^tt(‘-inakin!/ indii>tr^’ in fjidia is at present 
confronted is to obtain a tyja^ of loliacro whicli will resemble 
tlie American toliaccos in flavour, colour and siiirhin^^ qualities, 
while possc.^isin^ flic liardii]C:'> ajid vrcwiiiL^ qualities of the best 
Indian varictie.s. Two tyjicv df American tobacco Adcock, 
the best of the cii/avfUtc tolsocft. ejid Rurley. which forms 
the laisis of sonic of tho finest |)i|u* Toha(‘C()>. were seleeted for 
livlirirlization with tie* Piisi Ty]M^ !?s. ])iir lu: the past year 
all these tv])es were Lir(»\\ ii in tie* hole i mat 1 Are;> w itli tlie object 
of obtaininy^ ]uire line -etsl ;:iid of na !;ini{ a ( iinquirative study 
of the luorjdioloyica.] chai.a tri > of t];*' tliree tmavs. Some 
orosses wen‘ also luatlo. einl the tir^T ^jeiieration liybritls from 
these <‘rosse.^ iin* heiny yrtoMi dui’iny tla- coiiiiuL^ sfsc^on, 

]v\])erinient> woim ;i]o» math* iu difTerent methods of cur ny 
the leaf, as tlii> side df the indii-iry is at hai^t as importaut in 
the final result as ih«‘ jiriuliictiiai of im]']'<e-ed rm e- of the crop, 
\ erv ^Jo^Ml re>ults wt re ohtaimd in tlu' euriiiy of Pmriey l>y 
air-eiiriny tm racks, lauli with ihe -itlit -ttiii mctliod and by 
strinyiny the lea\‘t'>. the lini^htd ]iin(]nct iu tir.s ease Iteiny 
scarcely inferior m vCrhair and llavniir to tlie ]U’odu' t of tlie 
tobata'o-yrowinu States ttf Ameriea.. The curiny of the Adeock 
iy])0 o{ tobacco is mort' diilii nil. a- lolaieet). lil'C the iudig- 
enous ty]u\s. <|oes not ’ i]Hm oil in ihe iieid. Fx]!eriments. how- 
ever. indicate iliai a sliyht modiiic.itidn of tlie rack method of 
curiny mav (uiaMe this to be ( iired to rlio desired colour. 

The v lude of tlic ( ro]^ of tlicsc tolmccos was sold to the 
btefory at Dalsing S.it'ai and is I'oiny manufactured there for 
Irial. It ol)iaincd tlic liiylusi price on ilic market. 

A (olloction of indigenous lolmceos was imule from tobacco- 
glowing cejitros all over India, and tlie various types ^^c■re 
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grown in the Botanical Area with tlie object of obtain -ng pure 
s eed for work durijig the corning season. 

Ownig to the change in the public taste the amount of seed 
of T}^pe 28 which was distributed was much less than in 
previous years. 

Linseed, The outturn of linseed during the ])ast season 
was exceptional. Ty])es 12 and 121 producing 14 and 12 inaunds 
of seed per acre respectively. The unit species of the Indian 
linseed crop were maintained in culture and work on the 
hybridization of these species has beeir commenced. Tire types 
of linseed wliich are suited to tlie (hingetic alluvium are small* 
Seeded, wliile those which are ada]>tcd to the i-onditions of 
Peninsular India are large-seeded and of higher oil-content. 
The root-svstem (d the large-seede<l tv])es is not suited to the 
conditions of growl h in the alluvium, and attenijits arc being 
made to combine the large- seeded chararter with the vegetative 
characters wliich are puiti'd to tlie (hingetic allu\ ium by cross- 
ing between certain id the unit species. In tluN way it may 1>e 
possible to oil tain a large -seeded race of lin^ee^l which will 
be successful in Bihar and tlie rnited Pro\ inces. Tlie following 
quantities of >eed of the Ihisa type.^ were distributed : 

Type l‘J 
Tyj>e 15 
T yp*> 

Type 5o 
.55 

T y} >e rJI 

T-tal . .5 10 

In response to erujuiries from foreign countries saiiqiles of 
the Pu.Sii lin.seefls W(‘re sent to Minnesota (r.S.A.). Mesopotiunia 
and Soviet Russia. 

'fhe rust disease {M rhtm psorn Lan (IK'.) (Tub) i>f linsi^ed 
was^ severe on the majciritv of tlie unit speciics. Imt Ty])cs 


Md«. Srs. 
1 '25 

0 10 
0 5 

0 5 

0 5 

1 0 
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12jiikI 121 wero onW sliahtly uttHck^d Tlie^e latter are the 
two types wliirli an‘ specially recojiirueiided as ^^iving heavv 
yields in lliliar. Wilt diseaM* (favt/a'/o// Lau- Bollev) was the 
cause of a ( oiisiderahle ainoiijit of damage iji (-(Mtairi types- 
and the variation in the im idema^ (,f this disease on different 
unit species of linseed is ladng investigated in collaboration 
with the Imperial Mvcologi^t. 

Safflaarr {('(trfl,ain>/,'< it i><ti>rnis Jdiin.). Tljis crop has 
been under investigation at Tiisa since ]9o8 : the results of the 
earlier investigations deal with 24 tv])e> which were isolated 
from seed obtained fj'om Bombay. Sind. Ifiiiar atid the United 
provinces. lhe>c types wt is^ maintained in enlture during the 
year under review, and in addition ten new rv])e> whirli had 
been isolated from >(M*d obtaint^d from Daeea and lisun Behea, 
near Patna, in PUtj weii^ als(» grown. Out of tlie>e lo tvpes 
those isolated from the l)ac(a >eed (Xo>. 29 to 34) possess 
small seeds and a relatively low f»ibrnnient, but thev are rich 
in carthamin and aie sjiindc-v. latlei* rhai actor may 

render tliem a u>eful fodder crop, ami triab with >onio of tlie.n^ 
are being carried out by the lirpartment of Agticulture. Bihar 
and Orissa. , • 

Gt'am. The 24 type.- <d gram were maintained in culture 
and the following iiuaiitities of -ced. of the two best types, 
distributed : 

Mds. Srs. 

Typo 17 . 

Ty]>o 2a . 

'PoTAL 


iV 7 

23 20 

27 


d"he wilt distmse of gram ap]>carcd in the [uire line eultures 
and was s('viM’e in the culture oi lyjH' <. the remaining t^pes 
being si’areelv alTecti'd. An in\'t’>tigation is btung earned out^ 
in (adlaboratioii witli the Imptuial Mycologist, to determine the 
ndativc susct‘ptibilit\' (4 the diibu'cnt types ot giam to thi^ 
disease. 

Samples of the Pusa gram- w«uv sent for trial to Algeria and 
Soviet Russia. 
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Arhur or plgvon-pm (Cajuiois iudicus iSpreng). Work on 
this crop is proceeding on two lines, luiinely, the isolation of 
unit species from the mixed field crop and tlie isolation of a 
type which will prove resistant to wilt disease. In 1923-24 
nrhar seed was obtained from (/hupra and sown in the Hotanical 
Area. The result was disappointing as the crop yielded consider- 
ably less per acre than the local tT'op. In 1924, tlie (uliar from 
bhiipra was again sown, after mass selection liad l)een 
carried out, and the resulting cro]) showed aai iiu'rease 
of about 23 per cent, abo^■e the yield of tlie !o<‘al field crop. 
Wlien the isolation of unit s})ecies from this cro]) is completiMi^ 
it will be interesting to ubseiwe whether any of the })ure lines 
show an improvement on the mixed crop. 

The attempt which is now in progress to obtain a type of 
arliar which will ]>rove resistant tn wilt disease has arisen out 
of the ijivestigations of the Mycological Section on tin* incidema* 
of wilt disease in the permanent ex])erimental plots on the 
farm. \i\ 1923, a number of ])lants which were growing in an 
artificially infected field were sehs ted by the fmprrial Mveo- 
logist as showing a ciuTain amount of disease resistanci*. Tlie 
seed friuti each plant wavS c()llf‘ct<‘d and sown .^rparately in tlu* 
same field in the next season. Thus the progtni}’ of the plants 
which were soleeted in 1923 r<juhi l)e identified in the erep of 
1924. Two of tiies^* ])rogeni<\s in 1924 a]>|>cared to possess a 
higher degree i.f re.^i stance to the dis< -a si* than an v of the otlu‘rs, 
and, from a numbi-r of sifiected [)lants in tlieso two lines, 
self-fertili/a'd seed was obtained by the 1‘otanie.il Section. 
During rlie year under review, t liis s< (*d is iieing sown 
in an infi.M‘tefl tichl in tin* I lot animal An'a together With 
seeil of a type wa ch is known to he very susrc])tihle to the 
disease. It is ho])ed that in the following year variations n 
the incidence of the disease among the jilants in this field 
will indicate the direction in which tart her selection should 
proceed, 

KIxmri {l/itJojrns 1,.). Tie* work of the elassitica- 

tion of unit .sj)e(m\s of tins erop has been completed bv Maiilvi 
Abdur Hahinan Khan, First Assistant, and the notes and seeds 
are being transferred to Mr. Howard, who is carrying on the 
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roHeareli in lathy ri sin. Tin; following quantities of seed were 
supplied in eonnoction with this res<‘Hrcli 


KJmuri (lAiihirn.s j.irm.) 

Mds. 

o 

. o 

Srs. 

13 

M issya ( b ? cki kirsniti. K of h . S vi i . ) 

2 

39 

Akt(t {Vu‘ia sr({(r(t Viir. 

11 

o 

o 

Ijiiujrn khsnn Poitz.) 

11 

22 

Piyni {fji(h>/ri‘s (lyf/eee l..i 

4 

if 


An e.xjMn-iinf'iit wa> rtuninonead. aiid is now in 
progress, on tlie rai>ing of ( ane seedlings in j^iliar. Cane 
seedlings havr* Im i'ii >ii(cr--lul]y ti'anspoited from the Sugar- 
cane lJree<liiig Slatmn at (( •mil fat on- to I hi. -a and at the 
present iinuuent are gmwnig wril in tlie I hu a ideal Area. The 
suecess of tliis ti'ial larg»'ly ilm* to thr skilful packing of the 
seedlings at (.oiiiihaiore : ii ivinain.'^ icf lie .-^.-en. iiowever, 
whether the jilaiit.- v.ill ;:r()W\\rll ami whet her tlie raising of 
seetiling'- tn Jdhai will pieM'iit any advantage'. The fact 
that rane ed i> hai \ta’t<d m ( 'oiinl atoMMluiiija Dceeinler- 
Januar}\ ami that it doc:; ijot i eta in it' jower of genninatioii 
rendeia it inipo^'il'lr to gmininate the 'eed la Biiiar. as the 
soed if >eiit to lliliai' w- ido l!<'iV( to layxiwn at once and would 
eertairilv fail to germinate at the teniperatures whicli prevail 
ill Nortlimm India at tliat .H*ao)n. An arrangenient for ger- 
niinating >«e<I.- malcr nla.':' m a liot liou>e wonld l:e required 
if this W(H'k wen‘ to he rallied on in Jhliar. ! he advantage of 
gretwing .'C-edliiig^ at Tim;: i- tliat she eaiie> ^^■)ll he introdueod 
to the Idhar elimatr at a.n t'arlier ."tage in their lifo-lii.meuy, 
and 1)V studving their grow Mi. under the eondition.- for which 
the eanes are intended, it iua\ he ]ios.dhle to diM.erm both 
earlier and iinue aeeuiately. tlof.^e ty]a,'' wldeh are best suited 
to witbslaiiduig tlie d'l^ea^t^'' and iduiiatc oi Idliar. 

Films. A held eA])criinent to deteruiiiie tlie influence of 
manurial treatment on the incidciue of stem rot disease in jute 
has been comnnun ed. A new tyju' of jute, of superior quality 
and higlier Yielding powtu' to any of the pre^■ious types, has 
been obtained from the biluv K.xpert, iuwcrnnient of In'iigal^ 
and is under trial in the Totanieal >eetion. 

Ty))e 3 of Ilihlsc^fs nniK^ihiiois was maintained and a smal> 
quantity of seed was distributed, in HibiSiUS iSubdantJa 
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(Koselle), further investigations on the inheritanee of colon- 
in the capsule anti t tirolla were carried out by Mr. N. L. J)utt, 
post graduate student. Measurements of the pollen grains^ 
leaf- factor and root- system showed tliat all four varieties were 
similar in these characters, the sole distinction between tiiese 
varieties lying in tlie distribution of colour. 

Oats. Nine types were selected from among tlie 35 types 
growing in the Botanical Area ami will be grown together with 
seed obtained from other parts oi hidia : tliese types will furnish 
the basis for further selection work aaid for Iiybridization 
experiments with imported Scotcli oats. An experiment to 
test the value of Uspulun as a seed steej) for the ])re vent ion 
of smut was carried out and gave satisfartor}' results in contri)!- 
ling the ilisease. The control ])lot. which Wiis sown with seed 
which had been soaked in water, gave a heavy uut]>reak of 
smut disease. Soaking the oat seed in water evidmitlv enables 
the smut spores to germinate at just tliat stage in the lif<‘- 
history of the host at whicli infection is most virulent. Tlie 
oat seed of the Botanical Section ap]ic;irs to lie heavily infected 
with smut spores and will be Treated against tliis disease in 
future. 

Miscelkuav^fs. Investigations upon maize, dl (sesanmm), 
nrid {Phaseohis radxitas) and avnuj (/k f/oou/o). idiillies ami 
peas have been (aimmem ed. rol!e<'tions of these seerls w»'re 
obtained from various parts ol India and are being grown tor 
the isolation of unit s})ecies. ddiirty-one ty])es of barley were 
selected from among the 13u tvpes gmwing in the Section for a 
study of inheritance ami the possible irii]:irovcmcnt of this crojc 

The practict^ of ilistributing, free of cost, tim improvcii 
varieties of seed ])ro<lm’ed by the Botanical Section was 
abaniloned during the year under review, and a sum of 
Ks. 1,937 was realized by the sale of seeds, etc., produced in 
the Section. 


IV, BrOORAMMK OF WORK FOR 1925-2(1. 

Investigations will be continued on the iimw imiicatml 
this report on the following i rops t Cereals, oilseeds 
tobacco, chillies, pulses, sugarcane, and fibre plants. 
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Particular attention will be given to the isolation of disease- 
resistant types of gram, linseed and ralmr. 

The collection ajid pre])firatioii of material and liiometrical 
data for the training of stiulents will be carried out. 

\'. PrULK ATION’S. 

Suininarv of th<* Progress of Research in Agricultural Botariv for 
the year ending ‘M St March. ]h’J5. for inclusion iii the Re) ort for the 
Privy Council. 

The Imperial M\cologicai (on fere nee. bv F. J. F. Shaw. D.Sc., 
A.K.C.S., F.b.S.. A^ri. Jo>rr. Indw., \ ul. XX, Pt. L 192b. 
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KEPOKT OF THE IMPERIAL AGRICULTURAL 
CHEMIST. 

(J. Skn, M.A., PhJ).) 


L Administhatidn. 

On the Appointment of Dr. W. [I. Iliirristm as Aj^riouL 
tural Advi>or on ‘2t>th June, R)24, Mr. N. Mukorji as'^uined 
charge of tiiis Sim- t ion. Dr. llarrison returned un 24th Octo- 
ber And held charge of tlie Section till tUh March. 0)2.3, when 
he proceeilcil on S months' leave. Dr. d. Sen, Supeniumerury 
Agrii-ulturAl Chemi>t, who laid returned from !)eliradnii on 
1st March, U)25» took over charge on Dr. ilarri>on > ile]Kir- 
ture on leave. 

Mr. Bhailal M. Amin otli( iate<l a- Pii>t .\>>i-tant from 2‘-tli 
June to 24th Oc to I per. P.»24. Mr. I\ B. S,i ny.il oliiriated in 
the same po-t from doth Dctol>er to 2.3lh Xovenibcr, Bcjl, 
during the ab>ence of .Mr. Mukerji on leave. 


If. Education. 

Two onK' of the three ,>indent- -ci^M tcil for jpo>t -graduate 
training in tie* SfMtion joined their coin,-e^ in No\eml«ei. 
Oiii; of th»c-e, Mr. Sjilal .\I, Seth, .M.Sc., h-ft in Januart’, The 
other, Mr. A. 1*. S^mi, M.Sic. i^ < ontiuuing hi'^ -tudies iiere. 


111. .MKiKiutonouv .\.\i> Dn.MN oAroKs. 

T'he rneteorfJogir a! and drain gauge ol.serN at mns were 
maintained. The crop.-^ and <!rajn; gc waters from the gauges 
were examined in the usual manner. 
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IV. ( fEXitRAL AnAIATICAL W OhK AXlJ AsMS'I'AXCE GIVEX* TO 
oTHKit Sections. 

A. The following .-ainjiles aiia]y,-c(l aiid rejjoi tefl upon : — 




^faniires 20 

Sugarcaucs . {)4 

Milk 2.387 

(i^ir ........ 1 

(Ira.s.s ■ . . . , . 1 


FeecHiig stufT.s ....... 7 

9)l>iuin ....... .7 

.\Il.S(’‘‘llan<‘ni;s ....... 3 

Tcr.\i. . 2.7i07 

ISNo .-aiiij^ltV' of Ml]] wvyv rccicvk'ij fidui a • iiiclioiia ]Maiita- 
tion near in South Ihiniac (}i;r wa.- colicrtkc; iVoiu 

a localitv \vlicru the wru- (p.'nrj in coii-idinahT* iiMcl ci^. 

\\'liile the otluu' wa.- talnu. [inu; - phe v/lacie the L’lowrl; \va.> 
oood. The anaKtioal fiLniiv- :e\»-:!e(i an iiiteo-.'t i]:i: djiyerenee 
in tin* t\\'o -ojS a- loL'ai’d- thr [ kUitent (<1 plic.-'iihoi ie a< al. and 
an a|>pliration of -uitai-lc niaiiiiie- to the laid -oil wa- leicain 
mended. 

One of the nianine- leci'ived jor e.xainination leienod to 
a saiiijde of nii.\e<l nianii:e inaikeT'.ti liy , \^'e]i kno^vn 

firm who liad a di>]ait(' with a Me|Hit} Ihieetor ta Agiaulture 
re.uardiuL: the eoiiipo.-ii ion of ii'amiie- 'Ujtplied. it wa.- liCitieed 
that the in;^redient> <*[ the inaiiure weie net lioira'Lieneou.-ly 
mi.ved. and a[)pai'eiitl\' tln^ ^ea^on ol tlieie heiiiy <i 'p'aie> 
ahoin tlu* eompoMtion ]a^■ in loiwaidniy >inall ijUjUiTitie.'' (.0 
im[)erfoetle mixed -aiuph-.- ol nianuie.- teitlie dilienent elienii>ts. 

Tlio >ajnple of V'G‘ (unrelined. I‘a^^' >nyar} wa." an item of 
considerahli' inteie-'t. In a '-upar laetoiy in Julian, lower 
vields of .^uuar were heiiiLi ohtaineu titan what wete ti.' he ex- 
pected from the ]ioIariineti i( readiiiL:.->. Ao lo.o-es could W 
detected in t]>e WkM'kiiiy pi’(H e»e>. i he giu' Wa.<. bowe\er, 
fouinl to liave an ahnoinialiy higli i iglit-h.tnded rotat on. A 
careful examination of the conducted in thm lalairatoiy 
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revealed the presence nf an appreciable amount of maltose 
which served to explain the abnormal results. The specific 
rotatory power of maltose is very high (+138 ) as compared 
with that of sucrose ( + Moreover, the former is more 

soluble and is thus likely to l)e left in s<»lution when the sucrose 
crystallizes out. It thus follows that, where maltose is pre- 
sent in the syrup, the crv)p of cane sugar ciystals ol Gained is 
lower than wliat is estimated from tlie rotatory power. 

The sample of gras> was sent by a military dairy, with 
an eiutuiry about the possible pre>once of poisonous ])rinciples 
which fortunately were fouiul to be absent. 

The samples of opium were received from the Excise De- 
partment. 

B. The following as.^istatue wa> rendered to other l^ec- 
tions ; ■ 

Affni idhunl Nine saiiiplrs <d manures, one 

teediiii: stutf. and 1^.387 sam]>h“s of milk were e.xamin- 
ed. 

liuftnuitil StcliHii. A >.niiplr oi matmrt*, one soil and six 
>ample^ of feeling ^tntT wm- analv>ed. 

linann, S«‘ven "aiiiiii**.- of >oiI. <ix of manure,- 
and n3 -ample- of -m^aiv.ine wert‘ reported on. 


V. Rkskau< H .wo LwKsrio.vrioNs. 

II of ■iitfinrt'ftit* . ’Tli** studv I hi- subjt'et ha- 

l>eon riuitimuMl liv Mr, Sanval. who ha- now wntt»*n up hi- 
re-iilt- for [mbin ation a- a Memoir. Man\ of tin’ ob,-,ervation- 
have .dreads' la^eii not^’d in the prrviou- rep)it-and they need 
not. therefore, b«’ di-i u--»‘d in detail ln*re. Mi-ntion may. 
however, be made of tile principal comlu-ion- arrived at. 
It Wa- fouml that raiiif.ill i- the important factor determnung 
the period diiring which -ug-n<'ane l aii be .-toied in g(iofi condo 
tion l)v 'vvdndfowing lu tli^* fndd. A teni[ieiature above ‘Jo I ■ 
wa- al-o ol)-erverl to be haiinful. It thu- follows tjiat, m 
Bihar, although it r- often |)o.>iide to ])rc>erve tane- by wind* 
rowing them in tin* field during the cooler months, deteriora- 
tion is aj)t to lake plane later in tin* sea-t»n when the tempera* 
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turc rise.'? and there is a likeliheod of occusienal falls of rain. 
If C'Uiie.s are \viii<innv.'il in the diade and protected from the 
■sun and rain, they can he sms esdully stmed for lonyer jieriods 
than in tlie iield. 

The (leteriorutirni nf wiiidnAn^d caju- i.> to he attriljiited 
to the cnzvmes |>n‘MOit. The enzyme activity checked and 
the (ju<ilit\ nf I’aiie.^ niiuntaiinal. ]J inteinal iiiuveiiicoit.s of 
moisture are jjrevented. or., if ht.th qiii- k evajmration from, 
and the entry of (e\tran(Mni> water into, the outer cell layers 
be stopped. When the caia^v are expomd to a fall of rain, 
Water enters thi’oii^h iln* where the Cotjcent ration of 

invertase has been Jioted tn ht' hicdicr th.iii tluit at the inter- 
nodes. TTie pa<<a;:e f)f water thrumjh the ii(jde> thu,- cause.^ 
a translocation of the iii\-ei'tin‘2 enzamie^ into tlie intei'nodes 
and conserpieiitly brinu- ahmit .1 detei iuration of the canes 
The spoilt ii neons decmiij.n'Mlion of windnoved cane.- under 
hi;ili temperature conditiiin> i- imr-t likelv due tci a rajad e\a- 
poration of moi-ture ludpiiiL" the dillu.-ion of inveita-e froin 
nudes to internode>. 

Milch of the reilucim: >iiear winch di-ajipear- wlien dete- 
rioration takes |)lace. ;;o(‘- t(» form the new ti-^ue- (luut-) (d 
tlie pauaninatini: j>lant-. It thu- .-eeni- tliat tlie ’’deteriora- 
tion '* of windrowed rane> i^ to he taken rather as an indica- 
tion of tlie N'ttinj: in of the proce>.- of Ljerinin.itioT] rc the hiuh. 
To stU(l\' this further, a -el of te-i- \cas (arrieil 

out. A ^tand of L'o. ‘Jlo lane- wa.> windrowed 111 shade for 
2 S days. TTie fpiality of llec'e ('ane> coinjiaivd fayourahly 
with that of the crop left -land my in the held. 

Set.- from the.-e two 1 ot> (U cane.- weie phuited in the iicid. 
Ikfore lieinn put in tla: .-oil, -mne of the ciiiie- were suitjected 
to a [)reliniinary -nakina in water, the treatment heing yiyen 
to wdiole l anes in -lune in-tance- and cut .-et> in other.-. 

The results ol>tained were ^'ery jirorni^iny and tlie exj'eri- 
Vnent w*ill he repeated tlie next -ea-tm. [here wa- a liiyli 
germination of the Imds of windrowed eanes whieh demon- 
strated that tlie yital proie.--!"- in tliese eanes eontinue liT 
a coiisiileiable peimnl o1 tm e. It was Inilhei lu tto that sots 
pf both fresii and Windrowed canes genii i n at cd iiu*re quick!} 


c 
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when there was a preliminary soakinpi in water. This lends 
support to the theory that the entry of water difluses the en- 
zymes from the nodes to the internodes and thus stiimdates 
germination. Tlie germination was found to ])e ([uicker and 
more thorough when the canes were soaked in cut pieces (sets) 
than when whole canes were so treated. This is evidently due 
to the fact that the passage of water is quicker in the cut piece.s. 

The above results are of great interest to growers of sugar- 
cane. The evolution of a sm cessful method of having (juick 
and uniform germinatiiui would permit a better utilization of 
the planting season. ]m]uoved <‘rop results Would ensue if 
the plants get a stronirer and earlier start and if thev get well 
established before the setting in of tiu* trying period of summer 
drought. 

The results are of siLmifu ai\ce from another poiiit of view 
also. In the case of -ome (piirk- maturing varieties of canes 
the main crop has to be harve^t»Mi eaii\-. having a stand of 
canes which would serve latfu* fi>r >eed purpo>(‘s. Besides the 
occupation of an extmt <>f thr tirld. this eiitai!> some expense 
and trou[)le for the protoctmu nf tho orop. The ca!U‘s an*, 
moreover, liable to detrriorat*' and -(uiio (»f the buds g(*rmi- 
nate on the standirui cano-. fn tht‘ ra<o >u(h vanetie>, a 
decide<l improvement would bo r}To( tod if rocour-o iv rn.kdo to 
a successful motlmd of wiudripu'iu'^ tlio ^j.^d ( ano- till thov are 
Wanted ffir being filantod out. 

, It ha< alrr*ad\' botui -howu tlial >at i^fa^^or^■ 
\uelds of 000(1 rpiiilitv !<oot< bo obtaiin'd at Pu>a. Tlio 
experiments (arri» d out in lOiM g.') u'(*n‘ >po< iall\ intondod to 
ascertain wliothor tho < rop could bo made to extend over a 
sufficiently huiL^ p‘Tiod aftr^ the oano season. 

There were five plot<. four of whl^ h wore sown with bo('t 
seeds late in October, whih^ in tlio fifth the sowing took p!ao»‘ 
in the first week of OooombtT. I'Voin tlio lir.4 four plots roots 
Were roller tod for aiial\'Nis in tin* >ooond Weeks (»f March . April 
and May. Tfio bo(‘ts wor^^ foumi to vield R4 per cent, juice 
on all the occasions, the purity of flu* juice being about S,a. 
The amf)unt of sugar varied from 01-7 to I7’R per cent, on the 
roots. From the last plot sowii a sample wan collected on 
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1st June. The roots contained 14-61 per cent, sugar and 
yielded 94 per cent, juice having a purity of 85. 

The above results indicate the possibility of having supplies 
of good quality roots from the middle of March to the middle 
of May. If the so^viIlgs are later, the period can be extended 
by at least another fortnight. 

As regards the yield, the crops on the plots, which varied 
in area from to Jth of an acre, were from 10*3 to 12-5 tons 
of roots ]>or acre, and the ciilculated amount of sucrose came 
up to 1‘79 tons per acre. 

The determinal ion of availahk phosphoric add m soil The 
potassium carbonate method i.- }»eii)g further investigated by 
Mr. Das. This method \va> already shown to be of much use 
in the (‘ase of calcareous sc.ihs Other types of soiL e.g.. acid 
.'^oils from Assam and Burma, laterite soils from Bengal and 
non-('aicaremis muIs from Madras, have now been examined. 
The analytical tigures obtained serve to differentiate between 
manured ami uiimaiuired pit 4s and compare well with those 
given i»y Dver's citric- acid process. A few typical examples 
are recordetl bchtW. 


AvaM ABf E PHOSPHOBIC 
aCID 
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lK‘scriptii>n of p! 


Av.\n.Aui.K I’uosriioKic 
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Oarbonato 
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1 
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TResc preliminary ob.servations having turned out of a 
promising nature, the study is l.eing extended to other soils 
of known rnanunal and cropping liii^tory. 

Utilization of Indian deposits of apatite. A siicce.ssful 
method has been worked out for the preparation of dicalcic 
phosphate frorn apatite, whicli is ulnindantly found in some 
parts of Bihar, iiiis dejjends on the solution of the mineral in 
perchloric acid and tlie .subsequent piecipitation of tlie dis- 
solved pho.sphoric acid as lime ]jho>pliate. 

A solution of sodium ])erclilorate is electrolysed when per- 
chloric acid and caustic soda are formed in the anode and 
CAthode compartments respectively. The experimental con- 
ditions under whicli a high current efficiency is attained have 
been determined. The mineral pho>pliate is treated with the 
anode solution which extracts tli • phosphoric acid. The 
addition <jf a suitaifle jirojiurTion of the cathode .solution causes 
the precipitation of dicalcic pho.-jdiate and the formation of 
sodium {xu*chloiate. The sodium perchlorate thus regenerated 
can again be elec'frolysed and used. Tlie |diosphate of lime 
obtained by this prncess contains aTout per cent, phos- 
phoric acid (the amount theoretically jirex'nt in dicalcic phos- 
phate being 41*27 per ( ent.). Almost the whole of this phos- 
phoric acid is citrate-soluble and so available t" n^-eds of plants, 
and in certain types of soils the ]) rod net would be as effective 
as, or perhaps better than, -’superphosphate. 

The Indian de[K)sits of apatite are at j: resent not beinu 
properly utilized. The high jirice of sulphuric acid stands in 
the way of their emph'yment in the inanuf cture o super- 
phosphate. In the electrical process described above, there 
is no consumption of chemicals, as the sodium perchlorate 
used regenerates itself. If cheap clecTrical energy is available, 
e.g.y from natural sources of water ] ower, it would be possible 
to provide Indian cultivators with an efficient phosphatic 
manure. 

Tobacco caring. Mr. Mukerji’s previous experiments^ on, 
ground-curing and rack-curing pr«K‘ev-^ses have shown ^that 
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ground'VUred tohcvo vontmns a hi^hvr amount of " wktiht 
nicotine ” than does a ravk^’iicvd SHinple, Th(* tolmro obtain- 
ed by the latter process is thus of better quality, as it is the 
volatile nicotine which gives an undesirah/e sharpne.ss a/](/ 
pungency to the smoke from certain types of tobacco. This 
year's experiments have been directed towards studying the 
course of changes which occur in the tobacco leaf under the 
three different methods of curing, viz,, ground -curing, rack- 
curing in shade and rack-curing in the sun. Various consti- 
tuents of the leaf, e.g., sugar, starch, nicotine, etc., are being 
examined in this connection. 

Adsorption of jnoisture by soils. This subject is being studi- 
ed by Dr. SSon. The iul sorption of water by sods wiien ex- 
posed to a moist atmosphere is influenced In* their content 
clay, the relation being capable cf Iving fcrimiiated as a ing- 
log curve. The influence of ten)[>erature on the constants of 
the equation is being investigato<i. The work is of interest 
in that it mav indicate a method of differentiating between 
varying types of soil. 

Variations in the fat content <f ni ilk of sehrtrd coirs. Samples 
of milk of nine cow.s, live from tln^ Montgomery bree<l and 
four from the cross-bred (Ayrshire-Montgoinery) herd, were 
examined tw'ice daily for their fat content. In some of tlie 
cases, complete figures for the whole of the lactation period 
are not available, but the data collected gem'rally sl\oW a 
gradual rise in the fat content with the progress of the lacta- 
tion period. The milk having the liighest fat cont<M\t (tvo 
per cent, average) was yielded by a Montgomery ciov, (nula- 
veri. The variation in the fat content of the milk of the .Mont- 
gomery cows under observation was Udween 2*1 and 11 ’b. 
while in the (ase of the cross-bred cows the fat ( ontent was 
between 2*2 and 9*5. Towards the end of the year uiuler 
review four more cows were included in the study. The milk 
of one of these latter, a cross-bred one, shows a singularly high 
variation in fat. 

Permanent inanurial plots. Kx|K 3 rimcnts on the influence 
of manures on the composition of crops, which were started 
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in 1920, are being systematically carried on. Investigations 
of this nature must be ('ojitinued Itu- a series of years before 
dehnite conclusions <-aii be aiitlioritati vely formulated, and 
it is therefore not iiercs.siry at pic.^ijiit to enter in detail into 
the data obtained. But xune of the general observations 
noted ma^ profit <ibl\ bi^ ndmac^l to here, experiment is 
being carried out in a series of nine plots having the following 
manuiial treatment . (1] no manure. (2) oil-cake. (3) nitro- 

gen, phosphate and jfotash. {[j nitiogeii and phosphate, (5) 
nitrogen an<l potash, (o) ple^^phate and potash, (7) nitrogen, 
(8) phosphate and (!i) potu>h. the manures are pplied at 
the following j'ates ;--80 lb. nf nitrogen (as ammonium sulphate), 
40 11). of pliosphorir acid (a- >u[>cr). and 4U H). of p -tash (as 
potassium sulpliatid. pm atjr. A- to the nil -cake, the amount 
applied IS such a> cni i'c^piJii(l> in so lb. niir(jgen per acre. 
Len (Tops, Viz., liv(‘ monsiKjn rr(»p- {uitnuti - coracGiia) 

and five cold weather ( rnp> ((iat> 3. w heal 2). liave lieen grown, 
hjvery season, the yiekB (tntal. a- well a- those of the consti- 
tuents, ViZ., grain, chaff and >(ra\e] fmiu each of the plots 
are recorded and tlu‘ anmuni^ nf mtiiagen. phu.^])hate and 
potash in the dilleivnt constituents of each crop are deter- 
mined. 

Of the three plant fiMuls, each used bv itseB. the effect 
of nitrogen has been \er\' n anted, sp*'eialh on the khcirif 
crop. Tliere has been ahn a le-pnii-e tn pJiospLate but potash 
has seldom iiuuvased ila‘ \ield: nii rlie other liand, it has 
rather depressed the \‘it'id at time'. \\’lien combined with 
nitrogen, iKUwuer. pitta'Ii lut" uivtui ^ery good ]'esult>. the 
application of oil-eake hw' pmiiueed must satisfaLtorv results 
and has seemed to be better than tlie use of a complete mix- 
ture of artificials (Xd-B+K), 

The above conelusio ns are based on the observations carried 
out during the ilrst five years. I02tt— l!i2a. AVhethor the con- 
tinued application (d the maim res will piaHluce further modi- 
fications in the soil conditums and effect changes in the uature 
of the crop yields and the conijiosition of the plants, is still 
to be aeeu» 
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The movement of nitrates in the soil and subsoil! As in 
previous yeurs, this iiuportnut suhjert has engajzed the main 
energies of the Section. The study has tu)\v boon extended to 
four areas under different cultural ('onditions, viz,, pasture, 
falhnv, unirrigated cropped land, and (‘ultivated plot re(‘eiv' 
ing irrigation. I’his has entaileil the collection and exainiiui- 
tion of 1,058 samples of soil during the vear. 

The observations are being .still coiitinued and it is not 
necessary to review the records in detail. Mention may, 
however, be made of some of the broad features obst^rvetl. 

The pastum area has carried grass for a nund>er (d years. 
When the ffrst set rd borings was taken here in the last week 
of May \\y2A. there was observe<l a vim'V uniform distribution 
of nitrate in the snil layers. 0*7 to 0*1) lb. lutrog^m jxu* acre 
halt foot being ]ue-ent. The soil was verv dry uj) to the iiftli 
foot ; there was a rise in the moisture eontent (d the follnwing 
six iurhes of ^oil, with a fall in the next font where a samlv 
layer intervened. Moist heavv >ful eanu* after that. At tie* 
time «d the next eollertion of sam])le^ a month later, three 
inches (d r.iin li.id fallen which 'ervt*<i to moisten onl\' thelir^t 
foot of soli. rai>ing its moisture lontent fiom I-.") to II per 
^ eut. An occurrenre of vigorou- nitrith ation Wa> simultane- 
ously noted in thi> iayt*r, tluu'e lieing more than .*) lb. (d mtne 
gen per acre in the second half foot. 1 he corresponding figuie 
for the brst half f^iot wa , however, onlv al>out a jiound.this 
being evi<lentiv due to a j)art of nitrate Ixung wa>lied down and 
a j)art consumed )>v the growing heiT.ige. As the nioiisoon 
proeee(h‘d, t lie drainage i)craiiie hca\ ier and iiiciea>ing amount ^ 
of nitr.ite Wen* Washed down into the lower depths. A re- 
covery took plar e later oil, as the rainfall decn^iM*<l. aial with 
the advent of the rain- the distribution tended to l?e (d the 
same ty])e as tliat noticajii tlu' previous summer. 

The sec'ond plot had been maintained as a (dean fallow. 
When the first -samples wen' coile(Ted in summer, the s(»i! was 
found to Ije more moist than in the pasture' ari'a. As in the 
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pasture; the distriluition of nitrate, except that in the upper 
layer of soil, u'as f^nind to in* pictly uniform, about 0-8 lb. 
iiitro<^en i)er acre half foot. I'nlikc pasture, the fallow 
land Was ri(‘li in nitratto ai)Out I> lb, nitroiien. in the topmost 
layer. This is to Ijc attributed to the fact that tlie surface soil 
here liad all alony been kopt (li>turbed. A> noted in the pas- 
ture, in this I lb it too tlierf‘ wa^ a quick response of the nitrifi- 
cation |)roce.">t*> tn I'idiifall. A- tla.^ rain.'' ('(jutinued there Was 
a loss (d nitrate.'’ bv iiupVeiiiciit of (Irainace towards the deeper 
lavei's. The ana unit of niti atc.- in the .'oil all aloJig remained 
hilrher than in th(‘ pa-tuiv, and in contra<li'^tinctiun to this 
latter plot, the fallow a:iai coiitiiuicd to lie nch in nitrates up 
to March, after which the distribution becai} to a>siime the 
ty[)e noted tlu‘ [ueccditm lict wtMilau'. A very remarkable 
point noted in thi.' [Tu wa' the liiLdi acciniiulation of nitrattc'. 
as compared to tlie auioiin! pic'cnt in the |.ia'tiiie area. 1 his 
store of riitratc^ coiild im doubt have bem of -real benetit if 
a crop had next hcrii yroWii on ii. 


Tlie ciTppp^^il area cari'icd a ,'taiid <'i MCjai'cane ^^hi(ll 
r\il lhi>li \\-ith tlu‘ L'lnmiil iii l'.'hrii;in-.V);nvli lii24. and tlie 
huid hoed aii.l oh hai led. The ratonii- were allowed to uroW 
This.MVond en.p u'a^ liarveMed a rear later and the land 
plouiihe,! up. The dlM.ll.iitlon of i, Urate- in ih- aoll ol this 
liehl Wa- .piite dil'lereiu from that in Tie tallo.e Imt approxi- 
mated to that in the pa-iuie. The , -mi, eiitral ion of nitrates m 
the siieareane area "'a- piariiiali' nniioini tliiou_ i tit Ti 
vein- in all tlie hiver-. An e.xrep! ion Wa-. howeveia iiotaeaCe 

m the t,.pn)o-t half loot wlmh Wa- at time,- iieiior il.ai. maer 

deitlh-. thi- eoiueiitratimi heiim apjsiieiit aitei t k ,-iu aic 

of the .-oil iiatl heen .-uhje. ted to the opeialmn oi eiiltivation, 

The teiiilem v of -oni.. of the deepei' hiyei- henm hi.irli m nitrate, 

,vhieh was imtmed in the ,ia-tme aiva-duimp nmii-oon, nas 

, 1-1 , , t i-uluvatcd nlot. in Tins con* 

nut observed m llic i :isi <u un uuu t 

1 , 1 >* tlrif ?A>Ot' ol ICUCn IIHK 11 

ncction it uiU't bo roincuilatMl tJiai 

. 1 1 1 .. rmiUs riulov ji Stand oi sugar- 

urcator (h'ptli than do gi:i" ■ 

A f 1. .n.M' I vcix (d 'Oils aiv. thoroUwe, cap* 
uuics ml rates from dcojni i i 

able of being utilized tlian 's the ca>e in pa>iuK 
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A set of figures illustrating some of the above pointe iB 
appended here\vith. 

The results obtained show that the distribution of nitrates 
in soil, besides being regulated by rainfall and the nature of 
subsoil layers, is profoundly modified by the growth of crops 
and the cultural operations which the field receives. 


VL Programme of work for 1925-26. 

Major subjects. 

(1) Continuation of the investigation into the amount and 
nature of drainage Water from crop|K'd and fallow land. 

(2) The influence of manuring on the t omiK)siti(in of (Top. 

(3) The estimation of the available by means of alka- 
line carbonate solution in ('aharcous and other types of soils 
and its correlation with cropping value and manurial reacti<>n, 

(4) The iiiovenients of nitrates and water In Pusa soils. 

(5) A study of the (hern leal and physical factors involved 
in combined applications vl green manures and superphos- 
phates. 

(6) Further investigations into the po.ssibility of sugar-l)eet 
cultivation in Bihar. 

(7) Variations in the (juality of the milk from selected 
cows. 


Minor subjects. 

(1) A comparison of the a(‘curacy of various analytical 
methods. 

(2) Analytical work for other Sections. 

Vll. Publications. 

Das, S. L. . . Ths Determination of Available Phospho- 

ric Acid of Palcarcoua Smla. Man. Jhyt. 
Agri. Indm, ('hem. tScr,, Vol. VI II, No. 6. 
{In the pr«f.) 
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Mukcrji> N. 


Sanyal, T. B. 


Sanyal, 1\ B. 
Sen, J. 


The QuaJity and Yicdd of Tobacco as in- 
flu criccfl by .Alanurial aod other Opera- 
tions. Mon. D(qA. Agri. hidki. Chm. 
Set., Vol. vni. No. 1. 

Deterioration of Sugarcane during its Stor- 
age by W’indrfiwing. M('m. DqjL AgrL 
India, (licm. S(^r., Vol. VIII. No, 7. {In 
the presa.) 

Sugar-beet and its Possibilities in Bihar. 
Agri. Jour. India. Vol. XX, Pt. A, 1925. 

Puport of the jirogress of Agricultural Che- 
lid.strv in India for the year 1924-25, for 
tile ('on'iiiittee of the Privy Council for 
Scientific and Industrial Pesearch, Lou- 
don. 
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REPORT OF THE IMPERIAL AllRKTJLrPILVL 
BACTERIOLOCHST. 

(C. M. Hutchinson, C.LE., B.A.) 

I. Administration. 

I held cluirge of the Section during (he year under report. 

II. Trainino. 

Mr. Ko Ko Gyi, Assistant to the Agricultural ('hcmist. 
Burma, who was under training for a two years’ euursr of 
agricultural bacteriology, completed his course on '2'M'd Oi-tober, 
1924 . 

The Assistant Bacteriologist delivered a course of h'ctiirt's 
on dairv bacteriolog}’ of three weeks’ duration to the O.iiry 
])iplonia students at the Imperial Institute nf Amtnal Hus- 
bandry and Dairying, Puuigalore. 

III. »S(>IL Binn()i;Y. 

SitnKjfn fixation in sods. Further work on this subject 
included e.\ peri men ts to rletermiin' the possibility of indc- 
pendent fixation of nitrogen by alg:i‘ alone. ( inisiderablc 
diflerenctcs of opinion upon this point liave bt‘cn <‘\]u»s'''‘cd by 
Workei*s in other countries, but the results of e\jH‘riment.s at 
Pusa during the ])ast vear leave no doubt that fixation »»! 
nitrogen bv alg^e alone can take place m India at any rate in 
Inpiid culture media. Special precautions were ado])ted to 
exclude the absoqition of nitrogen coni])ounds from the air 
of the Uiboratory, although (’ontrols showeil that this stmns‘ 
of nitrogen was of insignificant im])ortance. 'fhe lomsHb-rabh' 
increases of fixation shown in soils exposed to light as (‘oni])ansl 
with darkened controls accompaiue<l witli a correspondingly 
large growth of algae strongly siiggt‘Sts the independent 
a»dion of the latter in this respect. Attempts will be made 
to assign some definite ratio to the relative amounts of nitro 
gei^ fixation due to algal and bacterial action by making use 
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of the ‘direct microscopic method of counting the latter. 
Further experiments on symbiotic action between algse and 
azotobacter confirmed the conclusions of the previous year 
that such action enhances the amount of fixation. 

The technique of direct microscopic counts of the number 
of azotobacter in soil was elaborated by numerous experiments ; 
the gelatin carbolic acid method was finally discarded in 
favour of the collodion metliod with Itose Bengal ; by the use 
of this method the effect upon the multiplication of azoto- 
bacter of various nutrients in culture was studied ; of all the 
substances tried mannite gave the greatest increase in growth 
and peptone tlie least. 

Tlie rate of nitrogen fixation varies greatly between different 
soils. Soil from Karnal in the Punjab was found to give 
high rates as compared with Pusa arable soil. 


Pii^Uum of nitrtMjen In m^. />cr 100 grm, soiL 


IVritKl 

iS-j-LVi 

i<> 

lS-S-25 

I8-7-25 



Mg, 

s<>il ; l per cent, mannite . . . , 


4-5 

Karnal 7) (alt^ru'J 

145 

134 

Karnal (No, 7) ♦ 1 per Cent, mannite . 

I 

25 0 

24 0 


A soil from Murnia alTordetl an interesting example ol the 
lime requirements of azotobacter. 


Fimtion of niiroijen in nuj. per grw. of ma unite lU Ashbg s 


aolidton tti 31 dags. 

Mg. 

Burma Hoil without PnPO.- 

li'Or) 

Burma soil with PaCO^ .... 


Pusa soil without (^aCOj .... 


Pusa soil with CaCOj 

. 8-10 
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Conservation of cattle manure and urine, UtilizAtioii of the 
activities of sulphur-oxydizing bactiM-ia was directed to tlic 
conseiwation of nitrogen derived both from urine and bonenieal. 

It was found that the loss of nitrogeii as ammonia during 
the fermentation of urine and the })relimitnu-v stages of de- 
composition of bone men I in the soil and in comiinsts could 
be prevented by the addition of sulphur in ])i\-sein‘e of the 
appropriate oxydizing bacteria, the ammonium sul[)hate formed 
being readily available as a nitriiial^le source of nitrogen. 
Experiments to determine the economic value of tills method 
are being carried out. 

Sohihib.zatnUi of Ay sul^doir hndtiia, Eurtlier 

work was done on tliis subject, with special altenli-m to Ixme- 
ineal as a source of plu»sphate ; a large scale experiment was 
carried out in whuh one tnn uf eumpo^i startcjl with imM \ila- 
tion with a culture of sul])lmr ])aitcria was subsi‘i|Ui*ntlv 
used as an inoculum fur a further <juantitv of -Jo tnns; >olu]ii- 
lization oi the ])hus])liate in tlie lattiu' is proceeding ra])idls' 
at the time of writing. 

The addition of small ([imnt iiits df ehais cial tn tlu^sc < d!n- 
posts was found tn have a remarkalih* etfeet in enhancing the 
rate of solulhlizatit^n nf the ithti^pliatie this btang ]>robab!\ 
due to the etiect on the n\y gen -u]»pl\' : furtln-r wnrk nn thi' 
point is in ]>rogress. 

Manurial ex])erimenis wert' canned out in wliich Imiie' 
meal sulphur comports were toteil against Mipcrj>hns|>halc. 
The crops undiT cxpcrineuit were intuxn iCIr’/siuf runttaNu). 
wheat an<l potatoes : tlu'se ex])cri incuts were nn tnn small a 
scale to viehl ctun lusive rc^lllrs. but in cverv case the rctnni> 
with the bonctlieal sulj>hur I nm])n>ts Were as gnnd as ami in 
some SU]>^Tior to thn.'.e with >U])el'|>})ns|){ia1e ; large >eale e\ 
periments will bi* carried nut wiien suthi icnt material is avail- 
able. 

Tlie general ionclusinu arrived at as a re.^ult nf these I'X- 
perimejits is tliat l)y incaiis nf m»mj>n,^ting with suljilnir the 
naUira! indigenous .sniirec ot jdmhpLati’ in tlie form of l)mic> 
may be efTcciivcly utilized in plate td im])ortcd siijicrjihc-- 
phate. It seems probable that at the present price ol 
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inipoittRl sulplnii ill Inrlia this iiielliod represents an economic- 
ally possible way of dealing with tlie vital jjroblem of the 
phosphatic rcciuireinents of Indian soils. The ideal alterna- 
tive wliich slioidd be sei ioiisly considered would depend upon 
the elimination of sul]jhnr by making use of organic acids 
resulting from the ba('teiial fermentation of suitable organic 
matter; so far exjieriment has not found a wav to attain 
by tliis method tlie same degree of efficiency as that arrived 
at by the use of sulpliur : the fact remains, however, that in 
tlie fermentation ot maixe silage a pJI of 3-8 can he attained 
wliich should allow of a considerable degree of solubilization 
of certain phosphatic ciuiipounds. The economic difficulty 
arises from the fact that in general the raw material contain- 
ing sufiicient sugar-yielding rarliohydraies to produce effective 
quantities of lac tic and ntlici* organic acids bv bacterial fermen- 
tation is too \'aluable as a fnod.^tuff to make ii.-^e of as a source 
of manure. The ]u-ul)leni. tlicii. is similar to that connected 
with tlie prodmtjon o| industrial alcidiol. nanielv. tlie provi- 
sion of a sulliciejitiv rhea]) caiTolivdrati' material and one 
the use of wliuh docs mu iinolve the dncrsKui of the food 
supply into other channels. 

In tlie imMiitiiiic trial of the sulphur ciim])o>t method 
should he madt* wlicrewr pliospliatic manuring is desirable. 

^ (nuihfSts (>i snd Further wm’k done on 

the use of the ( method for determining tin* a\ailabiliTy 
of various sod constituents; measurenumts of ( (.U formed 
in soils and in Sful e.\traet^ h\' harteruil aetion with addition 
of various const it iienis >u‘ h as ]>iio>phates were (aunparcvl 
witli yields from eomidete nutrient solutions and from soils 
of known* fertilitv. In thi^ manner it was lound possible to 
<‘orrelate tlie infertililv of various soils witli lack of sutlieient 
available ([uantities ol (erlaiii ( onstitiumts : the value of the 
method naturally de]Hmds u])on the assumption of a relation 
between general liaeterial aetioii in a soil and the speeitie 
bacterial activities neeessavv tor fertiht}' : siuli a relation has 
not been c'onclusivelv denionstiated as yet. and indeed so far 
its the final stages u{ mtrilieati(>n are eoiuauned work in this 
laboratory appears to show that such a relationship does n|)t 
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exist ; on the other hand, there is evidence that the rate of 
evolution of boars a direct proportion to the activities 
of the bacterial Hora responsible for the earlier stages of the 
deconiposition of organic matter both nitrogenous and other- 
wise, including tlie process of animoiiitication, the antece‘ 
dent to nitrate format ion, 

IV. Daiky Bac'Terk)uh;y. 

Bacteriological exaiiiiiialion of the milk su})p[ied by the 
Pusa farm was carried on during the year. lii the report 
for i923-’24 it was uumtioned that for the months March to 
June 1924, the plate cuimts showed that the nuik had a low 
bacterial contciit, aiid counts of over 10.000 bacteria per 
c. c. were exceptional. After tlie arrival of the liiunsoon, 
at the end of June, the plate connts were very much higlicr 
than they had been in the preceding hot wi^ather. 'the average 
count on nine days between Jmie 1st and l^ith Was 10,700 ; 
that of the three days (2Jrd to 2jth), after the rains had 
started, was 52,000. 

The average comit for July was 3J.O00. and for OctolcT 
20,500. The counts dnnnu.shcd Iruru the start of tht‘ coid 
weather, and the average for tlic three months Nuvembci 
1924 to January 1925 was lO.ttoo. In February lliere was a 
further drop to N,J00, after winch counts ro^e to an avcr<igr 
of 11,500 111 March, 22,200 m May and 50,000 m June 1925. 

Thus counts wt*re considerabiy iaglier in the months Man T 
to June 1925 than they iiad been in tie* preMous year. It i- 
highly probable that the ditfcrence- b«‘tw<’ca tlir < in (iif''*' 
two years were due to the ditlcrein-es in t h. use ter of lii'‘ 
seas^ms. 

In the hot weather of 1924 temperatures were very higii, 
and the soil was p<4n;hed and deli c lent in moisture, in 102./ 
temperaturCvS were lower, the humidity of the air was Ingla'i' 
than in the previous year, and tlie soil Wiis well supplied wiiii 
moisture. 

Now one of the nuun sources of the oactena in the nuliv 
at Pusa is the dirt dropping into tlie milking pail from tie' 
surface of the cow ; this dirt, picked up by the coW from the 
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ground, was, owing to the heat and drought of the hot weather 
of 1924, a much less favourable niodiuin in which bacteria could 
live and grow than it was in the succeeding vear, and would 
therefore introduce fewer bacteria into the milk in 1924 than 
in 1925. 

Experiments sliowed that tlie production of milk with a 
content of bacteria falling well within the limits allowed for 
Grade A milk in England demajids ojily ordinary precautions, 
such as the use of “ covered milking pails and thorough 
steaming of pails, cans, etc., and milk bacteriologically of 
Certified standard can. with somewhat greateT* care, be 
produced. 

Even tlie cleanest milk in this country ought to be pasteur- 
ized, if not at the dairy, tlien by the customer, not as a pre- 
caution agaijist infection from tubercular cows, wliich are so 
common in Kuro])e, Imt rare in hidia. but rather against in- 
fectious diseases sin h as cholera, enteric fever, and diphtheria, 
which may be introduced iiito the milk b}' an ejuployee of the 
dairy who is a “carrier ** of one of these diseases. 

W l)l.^K.\SK OF HKTEC VINES. 

Further observations were made in connection with the 
causes and incidence of this disea.stc I visited a betel planta- 
tion in the neiglilnuirhood of llowrah in cotnpany with the 
Direetor of Agriculture. Hen gal. and saw the <in*angements 
which had been made for trving the effect of the treatment 
by heating the soil, whieh I reiom mended last year. Direct 
inoculation of plants at Pusa with the bacterium isolated from 
diseased plants in Heiiga! failed to gi^'e conclusive results 
apparently owing to the Itealthiness and consotpient natural 
resistance of the })Iants ; later in the year, however, one or two 
plants showed symptoms of the disease, and the same bac- 
terium was recovered from the stems ; further attempts at 
direct inoculation are in ])rogress. 

VF. E. C. 

Manufacture and supply of E. !'■ was contiiiiied to the 
Pusa Estate, the Dairv, the Hospital and the Veterinary 

u 2 
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Dispejisiiry. In addition, the Muzafferpore and Laheria 8arai 
Hospitals were supplied and also the Jails at Hazaribagh, 
Bhagalpur, Buxar, Sambalpur, Muzafferpore, Uanchi, l)ar- 
bhanga, Puriilia, Chhapra, (Java, Bankipore and Motihari. 
The total quantities supplied were — 



htrc^s 

Pusa ........ 


Muza(!er])ore and Laluuiu Sarai H(>spital.s 

. :vj:) 

Jails 

. 7*25 


E. is now being made at Patna in the ('entral Hasp it a 
from whenee supplies are sent to other civil hospitals in the 
province ; arrangements are l)eing made to set u]) otluT ceir 
tres of supply thr<uighout the pro\inee. 

Trial was made in certain >ugar mills tluring tlie last 
working season of the use of E. (\ for reducing l>acterial fermen 
tati<)n of the juice and therewith the formation of invert sugar. 
Wry favv)urabte re>iilts wt‘rc o]Uain»‘d and tlie metlnxl will 
be adopted as >tandard in ticailv all the inilL> in Nortli 
Bihar. 

VH. PnnTn(;HAPHU‘ SKrilnX. 

I continueil in charge «)f the ]>hotogra]>hir work of thi* 
fnstitute during the year ; tiie iis*^ of ])anciiromatic ])Iatcs aiei 
light filters has now liecoine standard juacticc fnr a large jiai - 
of the Work whi<h, owing tn tin* variety uf subjects dcali 
with, varying from lieetles atnl barteria to catti»: ainl cro]»s. 
required special treatment to render the results sui talkie f<*i 
use and repnxlin tinn as illustrations for sclent ilii- ]>aperH. 

As it was cnn.'^iflered advisil>!e to mak»‘ use of <'in<Mii.i 
films tc» illustrate the work nf t!ie liepartmeiit. I undertnni, 
to investigate the pcKssibilities rd producing some of tlic>c a? 
Pusa so as to reduce the very heavy expenditures involved 
in utilizing t lie services of professional fipenktors. It w.c- 
found pos^^ible to make fairly films of agricultural >til' 

jects even during the hot weather and rams, but the dilh- 
*’ulties associated with the develojunent and print ing of hundrcfb 
of feet of film at high temperatures were cfuisiderable and 
tbe renultH reflert great credit on the photographic artist. 
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The following subjects were dealt with- - 

Cullimtion. IndigOMou.s j, lough aud 1, arrow and hand 

lioe.ng ; Engli.sl, plouglrs, motor and steam cultiva- 
tion. 


llarrentimj. rndigenous hand haiTCsting ; cattle tread- 
ing out graim hand winnowing. Self-hinder harvester 
\Nith ni()tor tritcior. .stemii thrcshint^. 

Datn/inj, \ illage inilbing and butter making. Pusa 
Dairy -milking and hygiene. Cattle feeding. Pre- 
paration of maize silage. Feeding calves by hand* 
Laboiatory examination of milk samples. 


At the request of the Director of the Tropical School of 
Medicine m Calcutta. I delivered two lectures there on the 
theory and practice of plioto micrography. These lectures 
lla^'e been rewritten and will appear in tlie form of a paper 
ill tlie “ Indian Journal of Medical Keseaich." 


^ ni. Prog HAMM K of work for 1920-26. 

This will involve continuation of work on all the subjects 
above re])orted on. both major and minor. 


ifricniNsoN. M. . 


JlrrcHiNsoN. M. . 


Hutchinson, M. . 
Hutx'hinson. (\ ^!. . 


IX. Pr RLICATION-'. 

1 Iio ( (MUrol of rlie Biological I'actor iu Soil 
Fertility hv Inigation. Ai^ri. Jour, of 
Ifidiu. ^'oi. XX. Pt. IV, Julv 1925. 

. Smnniarv of Progress of Kesearcli in 
Agruniltural Bacteriology in India for 
ptlM-iW for the ConiniitTee of the Privy 
('uuiK'il for Soieiititic and Industrial 
Keseaich. 

Idiot (\i:ra]>]iy fnun tlie Micro.scope. ItfJ. 
Jour, of Mul. {hi the pntisA 

.Micro-ana toll! V of ('imex >\ith special 
reference to the Technique of Insect 
Histology, hnf. Jour. MeJ. Prs.. Vol.- 
XII, No. 3, January 1925, 
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Hutchinsox, C. M., axd 
Ram Ayyak, C. S. 

Walton, J. H. 

JosHi. N. V. . 


Loss of Sugar by inversioa in Sugar Fac- 
tories in Northern India and ite pre- 
vention by Antisept io Measures. Pusa 
Agri. Res. Inst. Bull. 163. (/n the 
press,) 

Proliniinarv Investigations in the Bac- 
teriology of Milk. Pusa Agri. Res. 
Inst. Bull. 159. 

Intensive Nitrifying Btxl as a means of 
preventing Nitrogen losses from Cattk 
Urine. Agn. Jour, of India, Vol. XX, 
Ft. I. January 19:15. 
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REPOl^T OF THE lArPERIAL MYCOLOGIST, 

(M. Mttra, M.Sc.. F.L.S.) 

I. CiiAFUiK AND Establishment. 

])r. \V. Mcliae lield charge of the Section until 22nd April. 
1925, when lie pn>cee(l(‘d on leave on aA'erage pay for seven 
months, and I asMuued charge of tlie duties of Imperial 
Mycologist in addition to niy duties as First Assistant. The 
post of Sc( ond Iin])enal Mycologist was kept in aheyanccj 
and this, togetlier with tin* aliolition of tlie post of Super- 
nunuu’ary Mycologist last year, ha^ considerably affected the 
output of inycologica! work in the Section. 


11. IhtAlNINO. 

iwo students were aiiinitted for ])ost -graduate training in 
mycology in Nove]n])er 1924. One of tlieni left the Section 
towards the end of December, while tlie other. Mr. S, N- 
Nanjundiah. E. Ag., i.s under training, hive students from the 
Bangalore Animal Husbandry and Dairving Institute received 
a course of mvri>logual training for a si tort tune in February 
and March. 1925. 


III. Diseases oe Plants. 

( 1 ) ('djajnis indiciis. The study oi rahar indicus) 

wilt was coiituuied by Dr. \\ . MeUae and further pro- 
gress was made in elucidating the I actors goveniing the wilt 
proldem and in iniequvting the data given by existing field 
experiments. This vi-ar there was very little wilt till towards 
tlie end of the season when it develo]Hai rapidlv. The luunbers 
of wilted jilants in the fourteen pmnanent niaiuirial plots 
were in general a('cordani with those of previous rears. The 
average number of wilted ]>lants in the three plots treated 
with superjdiospliate was limes that in the five plots 
tliat gut no supor}ilu>spliate. 'Phe number in the green-manured 
plot was O’l of the average of those same five plots, while that 
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in the plot greeu-iuauured aiul treated with sn])OTpho.sphate 
was 1*7 tiinevS. We have now a reeord of eight seasons and 
because the wilt is vitiating the main purpose for wlarh these 
plots were designed, Cajtuuts hidwu.s will henceforth cease 
to be a crop in the rotation. Experiments have shown this 
year again that the biJk of the infection comes from the fungus 
in the soil and only a small pro])ortion is carried by the seed. 

Four plots of a quarter acre each that were tested last year 
and found to be wilt -free were gvo\iped together in pairs and 
to one of each pair one luitulredweight of su])eq>hos])hate wa^ 
applied. A line of infective material (pieces «>f rahar stem 
from wilted plants of last season's cro])) was placed in the soil 
up the middle of each and the number and position of wilted 
plants recorded. The rate of (‘xtensinii nf wilt from the infec- 
tive line will show wlnvt is the rt*lative Inilneni of su}>eqdios- 
phate. This experiment will l)e larricd on h»r three or four 
years, de]) ending on the rate of spread of tlie wilt, and it is 
hoped to l)e able to draw detinite rom hisions from the data 
su]>plied. 

The Nortii bungarlu plot>. wlier*' the intlmnue of super- 
phosphate is being com]>are<l with that of green manure and 
super])ho.qdiate together, .diow that tlie wilt in tin* latter i> 
only about ‘Jti per rent. le>^ than tli.it in the former , indica- 
ting that grccn-nmimrt^ doc> not neutralize the ])re>.iimed 
effect of .'^upeq>[m^|)hate to the -ame extent as a]>]>ears in tlie 
permanent nianurial series. 

The Imperial Agricullnri.-t with liis u^ual kinllne^s hml 
out thirty plots in Nepali ail >uilieieiitl\ i olateil tt> ]»revent 
the s])read of rln^ di^tMse in the M»il frnm nne to another, with 
the idea of tr-^ting the influence nf >uperpho>phate and grc*m- 
manun* on the wilt, '(’lie seed was di-inferted before being 
sown but the amount of wilt tilt’s vear s]iow,> that tlie M»il ot 
all the plots ^va.^ too liighlv infected i>e -suitable for ex]»»-it 
inent. It airso sliows that t[ie amount of wilt on tln‘ farm land 
Is, this year, about eight per rent, wlm'li is conquinible t<* tie* 
amount in tlie non-])honphate plots and in tin' ■•surrounding 
• neighbourlniod. Thus there is no land immediately nvailftide 
on the farm at Eiisa except the two pairs of plot.s a) read) 
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mentiorted Buitable for testing the suggestions that arise from 
the incidence of wilt in the permanent manurial plots. Rahar 
has been grown by the Imperial Agriculturist in the Punjab 
Experimental Area in block JJ. which had no rahar during 
the la.st 20 years at least, and out of these, four plot.s of -] acre 
each have been placed at our disposal in lieu of the experi- 
mental plot.s in Nepali which have been discarded as mentioned 
above. The seed of a susceptible variety has been disinfected 
and sown in tlie whole area. 

Seeds from 23 plants that last season remained healthy 
when all their neighbours died were sown again in land highly 
infected with wilt, and the progeny from two of them have 
again survived to a cojisiderable extent. Plant> in these two 
rows had been l)agged and seed collected, and. in conjunction 
with the Imperial Economic Botanist, their progenv are beiiw 
analysed and tested foi' resi,<tance to wilt liv sowing alternate 
rows of a susceptible variety and the bagged seeds in a hi^-rhlv 
infected land. Die seeds were disinfected bv 2 per cent, 
fonnalin for 20 minutes. Fn the above mentioned plot which 
lia.s been showing infection during the last two years, mhar 
of a suscepti])le variety ha.s been again sowji and land 
infected to observe and trace the further .spread of disea.se in 
the uninfected portion of the plot. 

The moisture in eaeh three inches of .-oil (havn to a depth 
of two feel was reci>rded in all the U plots of the permanent 
manurial series of plots four times during the season, oc., 
once in May during the dry weather and three times in October. 
December aiul March when wilt normalh' appears. The 
amount varies within fairly wide limits throughout the season, 
but the amo\mt of will sliows no relation to the moisture con- 
tent of the soil. >\t none (>f these times was the moisture 
1‘ontent near the saiiiration ]ioint. and at the last three periods 
it was near the optimum moi>ture content, 'hliis disposes 
of the idea that has lieen advanced that tlie liighlv wilted plots 
are water-logge<l. Kach time when the moisture observations 
were taken tlie hydrogen-ion concentration of the lavers of soil 
was estimated by (dlles])ie‘s timtoria! method, ft was found*, 
to be nearly the same in all plots and varied very little during 
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the season. Ttiese data, accordingly, give no clue to*the con- 
ditions timt govern the incidence of the wilt. 

In order to see whether the toxic substances fonned by 
the fungus are responsible for the wilting of rahar plants, the 
following experiment was carried on. Fnsannfit uduvi was 
grown in l{ich aid's solution and after 1(> days it was filtered 
through t'hainberlain filter raiidle : sterilized glass tida’s with 
a bulb in the middle were inserteil into nihnr stems and 
roots. The filtrate was ]>oure<l into the sterilized tubes 
and was allowed to be absolved grailnally intn the stem and 
roots. In some eases sterilized and in others unsterilized 
filtrate was used. Controls were ke])t in whieli sterilized 
Uichard's solutioi, or distilled water was u.sed in>tead of the 
filtrate. Tlu' ex])erlment has not given any eonelu>h'e result 
up till now and will have to be repeated dtiring thisyt'ar, 

A new eatiker disease was o])servt‘d during the wht in ihisa 
doing some damage, A Xalrut ,^p, was found growiiig in 
the canker Imt cxaminatiim of the earlier siagt‘s did not 
reveal anv myeelimn inside tlu‘ ti>sue. Tlte disease is under 
ob>er\ation. 

(2) (’'er/zoeu. di>ea-c nf young cinciion.a plants (C. 
L*'d(jtnin>ti) in tin' Ctwcrnmcnt ]>!antatitin in L^over Ilurma 
was inve>tigatcd bv l)r. W . McRae. ( nirl<f))ui l^dfi*ini)io 
pro<lnccsthe]>ark rirhc:.t in cry>tailizable alkah>iii. 'rhe plants 
had been iti the ground fourteen mo^tli^ and had grown a.> 
much in that time as ])lant^ three vear> in tlie ground in Sikkim- 
The r|uiiiine content, as rejmrted. wa^ aUo considerablv higher 
thiiii ir> Ur'Ual in Sikkirm The chief ^iympt*>m of tlie disease 
is lliat tin* collar of the )jlant swells to two or three time> 
its normal diameter; the wood i ylimler is only .^liglltiy swelletl, 
most of tlie .swi'lling due to the thic^kening tin' bark, 'hln 
bark has many small longitudinal cracks, is darker brtjwnand 
sometimes almo.-^t Idack. The low er leaves fall, leaving only 
thoM' at the extremilv of tlie l)ranches which are narrower 
than UMial. The plant shortly after dies. 

These svmptoms are not very characteristic, inasmuch 
as all can be found to a varying extent in })lants tliat are ap- 
parently 1 teal thy though not all on the name plant tiiiless if 
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is about to die. A great development of lenticels is also as- 
sociated with the (3isease. They are more numerous, longer ^ 
broader and more open. 

The bark on the swelling consists of two thickened layers, 
an outer brown layer of dead hark and an inner of pale vellow 
living bark into whicli Ijrown patches extend up to and into 
the wood. Microscopic examination of the diseased tissue 
did not reveal the presence of any fungus or bacteria m either 
layer of the bark or in the wood. The protoplasm of the cells 
was slightly disintegrated luit llie nuclei were present and much 
starch was seen in many sections. The cell walls of the wood 
were stained ])a]e yellow and the dark part of the bark had 
the cell walls of a deep Ijrown. When the plants are dead, 
however. sapro])Iiytic fungi invade the dead tissue but they 
are not cajiicernod witli the cause of tlie disease. Neither 
fungi nor bacteria a]ipear to he the cause but the di.st urban ce 
seems to ])e ]diysioh>giral. The plants are growing on a low 
hill and the deaths aie more numerous on the flat top and on 
the slope exprtsed to the south-west monsoon, while growth 
Us ])etter on the slieltered side. On a quarter of an acre 
on the to]) of the hill IS ])er cent. (>f the ])la]its have died, but 
on the whole held (if ah(>ut 20 acres the percejitage of death 
was only three. vS) far the damage is not really great, though 
the deatli rate on the tcqi of the hill is rather alarming. 

C. Ledfjtriaha is mu usually grown at sucli low elevation 
(300 to oOO feet) aiid during the introduction of cinchona into 
various parts of India in The>ixtiesand seventies of last century', 
Calisa?/o, of which Lidqo mha is a selection, generally failed 
to grow prohtahlv at lov eh'vation. It is probable that here 
the limit of ]^Iastici1^' of the })hysiological requirements of 
the spi’cies has been well nigh reached. It may he that too 
high a teni]>eratuT'e is causing unbalanced development. Mr. 
RuRselb the Sujierintendent. who has Itad a long and successful 
experience in growing (dncliona. is inc lined to think that the 
cause is insuilicient drainage and the full force of the monsoon 
to which tlio plants are exposed : to get over this he is going 
to open drains and leave ludis of uncut jungle trees as a wind-* , 
break. It is likely that wlicn local seed becomes available, as 
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it will in three years, the plants grown therefrom wiH he less 
liable to this unbalanced development as they will have come 
from plants that have adapted themselves to the conditions 
or are tolerant to them. It may well be that the rapidity of 
growth and the high quinine content are well worth having at the 
cost of some plants that cannot live at this elevation. Tlie 
experiment of growing cinchona at this elevation is in no way 
jeopardised as far as it has gone ; indeed it is very promising. 

From a few plants, Hot njtxii plod ia tio obrama , a disease com- 
mon in the Eastern Tropics on cocoa, coflee, tea and rubber, 
was isolated but this fungus is not the cause of the disease 
just described. Corticium javahicum, pink disease, was also 
isolated from a very few plants of Succitubm. It is a disease 
having over known liost plant.s and so is inevitable but 
Controllable. 

An investigation into diseases nf tins liost in tlie Sikkim 
plantations has led to the i:>olation of quite a number of fungi 
that possibly cause disease. A bleeding disease, a l)ark disease 
and two root diseases are specially beiiig investigated, and in* 
oculation experiments are being carrietl out to fiial out the patho- 
genic nature of various fungi isolated. 

(3) Snfjarcnne discuses. A fairly serious disease broke o\it 
in one of the Coimbatore i^uganane seedlings (('o. *213) and 
to a slight extent in another ((‘o, 210). reiontly intriKluct’d 
into Bihar and doing very well \ip till la^t year. The symp- 
toms of the disease clo.-velv re.-^embh* tho>r of collar rot in tlo‘ 
vellowing of the leaves, stunted growth, holhnving out of tlic 
pith and lightness of the mature cane. The disease was more 
common on low lands where water ai t umulatcs during ram 
and on examination of diseas(‘d clumps it was found that the 
root -system wa.s not fully develojied and some of the adven 
tit ions roots were rotten and decomposed. In many ca^es 
root borers were also present. Several fungi wen* isolated 
from diseased (anes. c^:., sp. ( (dlotohiclon/t 

faUatuni, Cephahtsporium Sarrhart, Virtoillium sp.. ami a 
sterile Fhv<'<»invcete. In adtlitiim to the above, two .‘^terilc 
fungi belonging Ha.sidiomycetes gnmp. one of which wa^ 
foqnd almost plugging the vessels of xylem and the other cover- 
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iug all the deadiroots, collar and leaf-.slieatii, and another fungus 
very nuicli like nf'ndcisouitm Sacthari f^utl. was isolated. The 
latter was found by Butler t(j be the causal fungus in a very 
similar disease ui Assam. ( (jinibatore and .Mysore. In order 
to investigate the disease fully and to warn the gr()wers regard" 
ing its spread, an extensive tour was made in IMhar and it 
was noticed that the disease was very common in almost all 
places visited. An area <d about 7U acres of Co. 213 and 8 
acres of Co. 210 was ri^jected for seed purposes \u different 
factories. A careful clump .selection was undertaken in Pusa 
to check the spread of disease. 

The disease is umler study ami inoeulation experiments 
are being carried on to determine the ])athogenic nature of 
different fungi isolated and to find out the principal causal 
organism responsible for the di>ea>e. 

I'slihuju sc((a}ft(Ki'a Syd. wa> (observed (in (.'(». 213 and all 
growers in Bihar were nmtnu UMl to de>trov smutted clumps 
and not to us(‘ tiu/m f(ir seed ]mr])uses. A re])ort was received 
from the Director of Agriculture. Bun jab. that sugarcane smut 
was spreading in many di>tri(‘ts and doing a good deal of 
damage. Advice and instructions were given regarding selec- 
tion of clumps and introducing immune varieties. 

A disease' sometliing like mosaic or yellow stripe and chlo- 
rosishas been observed during the year in u goi^d n any A'arieties 
of C'oimbatore seedlings uu'wn in I'u^a. hut ilic infectimi is 
verv .Might e.xcept in ('o. 21.3 and C'o. 232 where il was round 
to be less than a per (ent. it Was also obHUved (Ui Palur 
and 8amalkota farms (Madra- Bre^ideccy) as attacking inany 
varieties of canes ^irown there. luiT only A. -‘a and ]hir])leand Ked 
Mauritius sliowed more mottled lea\e^ while tlie rest showed 
onl\’ verv slight infection. 1 p till moc this so-called disease 
has done verv slight damage. \ ( (unplcte survey of tlie disease 
in Bihar has been undertaken to find out which \aiieties are 
.susceptible and whether any are immune, and (ane> s]Kn\ing 
symptoms of disease are kept tinder oliservation to sec vlietlier 
it is really mosaic. 

S)nio set.-i of ffadilla or X. li. lo. whirl) i> oi,o of tlu' woi'ld 5 _ 
finest canes and rertitied as free from i))osai.' 01 follow stiipe 
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disease, are being grown in Piisa by the Seeretary, Sugar 1 bureau, 
under strict quarantirie, and these have been kept under ob- 
servation to see .vhether they show any sign of yellow stri])e 
under Indian eliinatit* conditions. 

(4) irram. Experiments conduct etl duiiiig the cold sea.son 
of ID24-25 with gram seeds obtaiiied from Hum la and supposed 
to be susceptible to wilt ga^■e no tieliiiite result. Infection 
experiments bv heavily iiuxai luting tlie soil in pots and seedsS 
were carried out but no wilting oc<*urnM{. Kield experiments 
with Burma seeds did not produce wilt under Husa conditions. 
Wilt was recorded for the lir>t time in Pusa in a variety T. 7 
which Was free for tlie la>t lo vears. This strain of FuMiriHin 
Was bn night into culture, ami it wa> found that it ditl'crs from 
other stndus isolated from wdtetl plaut> re< eived from various 
pkices in India. Infectitni experiinmt- will 1 repeated and 
all the varieties of gram growing in Pu^a will be le-lcd. in tam- 
juriction with the Imperial I'Tonomir Hotaiii-t. to a^iantain 
which are re->i''tant and whit li are -iio r[>tiip|e varieties. 

(5) Lui-senl. The hri'eed wilt ha- I'^am found <loing sonu* 
flight damage at present in Pu-a. ■'tudy ha- arrordingly 
been taken up and a Fn<nri^{ni -j). lia- been i-olated. Pn‘li- 
minary inoriilation experiment- weie rairied niii and ilie -n dv 
of tlie fungus ]\;\< lieen roinliUMIred. I lior II la t ! oji r\ J n ri ’ ! ,r Ut - 
will be carrietl out tin- -ea-on in i <nijuri*’t ion with the 
Imperial Efonomic Botaid-t on the -ame line- a- Wilt of gratn, 

(C) Aill-ett-eof bei -eein { I f‘ > ful f <1 (iJi’fft noln/f inn \ 

is under >tud\. A Fnsurmnn a I * t nm nlanti and a AVoco^/o/ou 
Were i-o|ated from d\'ing plant-. Iiiot ulation e.\[Mn imeiit- 
Were rarried out by infei tmg -red- <ir -od m pnt- and by in- 
rH'ulating -eedling- with the aln^ve mentionrd I’liiigi. lilnznc- 
tonin only has infeeted.-o far. kdbm:: 7ii per < ent. of liie ino( U’ 
lated [dant-. 

(7) ( *nrn/hi(nf‘t‘fr. Irmeulations and cm-- inorulat i^nis Weie 
c.irried on with all the -ix -traiii-- of Ffitliinhi i-olated from 
various Cucurfjitace.'p j)lantsat I’u-a, a- mentioned in last year s 
re})ort, to determine their para-itir nature, and it wa- found that 
fhev readily infect tle ir ho,-t plant and eacli other. 1 hey a- 
well as a culture of I\ Hulkri were inoculated into papaya. 
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chilli add tobacco plants. Tlie latter acted noimally, but the 
former while infecting papaya did not produce the foot 
rot in papaya and infected chilli and tobacco feebly. The 
morphological study of all the.se .stram.s of P.jthium on Cucur- 
bitaceaB wa.s made, and it was found that tlie.se .strain.s agree 
with P. Butlen. the inoculation experiments are being 
repeated. 

(8) Potato. An enquiry wa.'i nnuk into the diteahe,< afiect- 
ing potatoes in Klia>i ]ii]]> (8lijlloijgj which do a pood deal of 
danmpre both in held and in .vtorape, e.^peciaJiy to the .suinmer 
crop udiich suheiJ^ froni ravape> of tiie late blight {FhyUqjh- 
thora injputam). The damage i.- reported to ];e .so great that 
Jiiaiiy eultivatoi> lia\e given iqj tins crop and the others are 
leaving putat(j planting, though thi> i.^^ the nio'tt imijortant crop 
in tiie.se The local name Jor the late blight di.-ea.se is 

PamjiotKj meaning in Kiia.-i langn.i-e ' 1 lach di.-ea-e." Ihe 
winter crop suliei> veiy little Ihan di-ea-e <j 1 anv kuai. but the 
yield i.sponr, and it.-' maiii u-c i." te imiu.di seeds lor tiie .-priim 
sowing; the greater amount ol >eed i> kept from the last 
su miner crop win eh is nmn^ important Irum the point of vieA\' 
of yield. 

T'he eliief eau>e n] the tmuble is that seed is not selected 
properly by Klia-i cultivatois either heiuie sowing er at tlie 
tune of sini Jiig. [lie dead and iidei teii ]'Oitk us lU the plants 
arc allowed to remain in liie .-ml ; ni' lulalion m crops i.s prac- 
li.sctl except (ill the t Government Agruuliuial Tarnn L'pper 
Shillong, laqeeled .-eed- are gi\en to cattle and cow-dimc 
Used for manure, and veiy Isid potalies are either leir n; tue 
held or are put m m.iiiure pits. >t'eds that ate totally bail 
are rejected but seeds liiat sliuw tiu‘ siigiite.-t sign ol >proUT- 
iug e\en tlioiigli aiiVcted are -own. All this is due to their 
ignorance ol the fact that bad .-eed> instead ol gning anv 
yiekl wili infeet the soil more, ilie ehniatic coiKiitioiis also 
hivuur the spread ol the tiisease. and iorehoekuig the disease no 
proper spraying is done, ihe examniatioii ol the storage go- 
downs of the Agricultural Kxperiuiental haiin. I ppei k^hiiloiig, 
and of some of the cultivators showed liiat a good number of 
the potatoes stored were attacked Pityiuphiuvia iiijcstons 
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which gave very offensive smell. A very great number were 
attacked by Fumrittm causijig dry rot and wet rot due to 
bacteria. These organisms had infected and spoiled a very 
great number of potatoes. The damage after 2.J months 
of storage was four\d to be up to 20 per cent., and it can be im- 
agined what it could have been after a storage of six months. 
Besides the above mentioned buigi causing storage loX.Ooiypora 
Scabies Thaxter, VcrticHlium .sp.anda few cases of Rhizoctonia 
were noticed. Ptjihinm artotraj^Ls J)e Haiy was also found 
growing individually or ;t>sociatetl with Phifiophthora V#u 
festans. Tn order to find out a suitable metluHl of checking the 
disease in storageand irt field, a thorough selection of the seed 
potatoes on the Agricultural Farm. rj>per Hhillong. was made. 
They were then treated before storijig. and at the lime of sowing 
a vigorous selection of liealtliy was made, and spraving 
was done when the plants were about tT to s* in height. A 
preliminary exjieriinent for M*eil ticatnicnt wa.^dom^ as hiHow.N. 

A <[uantit\' of selected se»‘(U wun treated with a solution of 
corrt>sive >id>limate (1 grin, of llgcL in I litre of 11,0} for oin- 
liour, the potatoes were tlnui ilried and .>ul>j»‘cted to petrol fuiiu* 
gation in an air tight ro^un at tlie rate of I junt j>etrol to ever\' 
200 cul)ic feet of air ^p^icr for 24 iionr> and then .stored in ^and. 
Another lot of .>eed> wa-^ >tore(i in >and ami >ubjecteil to fumi- 
gation a'i above witliont anv rir.cinent with an\“ (“heniical 
A tliird lot of srh*vt*'d -■'erd" ua^ treated with formalin >o!u- 
tion (I pint of formalin to 2o gallon^ of water) for 2 liour,-, 
ilried anil ^tored in .^and. I.a.'stly, a fourth lot of potato seed> 
ua> dimply -eha tetl and stored in suel. A.- the ^ec(i - wen* 
alr»‘;ulv >tor»*d at the turn* of tiratuu’nt . potatoes in large num- 
ber^ could no^ lie tre.Oed. Tlu' result ot tlie alioN e experiment 
>howed tfaO potatoe,^ treat*‘<l with colro^ive .'‘ubhmate and 
fumigated with petrol were the best ]»reM‘rvt‘d, tlie rmml'cr oj 
the <li-'eas(‘fl seeds -orti'd out Irom them being less than in any 
other, 'fills ex}>enment will li«iNe to be repeated on a larger 
scale this year. 

At the tim*‘ of planting, a vigorous selection of healthy 
seed was made anil besides giving instructions for all precau- 
tionary measure^ the iinportanec lyf discard ing diseased ur 



IXsTITl TK, IM'SA, FOR 5.3 

sligjitly .diseased seed was ex|jl;dr]ed. For seed purposes it 
was sLiggested to iiave wijiter seed as far as possible, and 
sijice it remains in storage for a sliort period, it is not 
niu(di affected by rlisease. The ehief difficulty in Hliillong is 
tliat at an elevation of oAjOn to .j.o(M) fr^et the winter crop 
gives a poor yield. 

Spraving was comineji<'ed whon tlie cro]) was 6" to 8^' in 
height, and l<} acres of the ])otato ciop on the Agricuitural 
Farm., Shillong, wne >]n-aved with two powerful hand .sprayers 
using 100-120 galloii> ol the fuiigii'idc pcj' a<-]'e. Three fungicides 
were tried, Ibji'druux mix t ini'. Foideaux rosin mixture and 
iiurgatidv mixturo. Tho nn-thod of prejjaring stock .solutions 
of tlie abov(‘ mentio{h'<l iuiiLn< id<'- was demonstrated, and 
tlie im])ortan(M‘ of picparin^ 1 ioMiaxturt* <o ( urately and spray- 
ing prufjerlv w'as impiC'^cd, Tha whoh* ni the fiict spraying 
was done under oui' ^iip(‘i \ i^ion, and ilo' Farm Ma.nagoi wa> 
asked to raiTV on tlia x-rond and iliii’d screws ol >p!aying. 
It was f(Uind ihai IIiiiLe'ind\' .md llordcaiix niixtuic> arr* 

l)cttcr than lloi(li‘aii\ inixinrc a^ ara h‘s- ra-ily washed 

a\^'a^' b\ lain^tant r.iin. fn addiliiUi I" 
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i.-> ;4>j)i‘ariMg foi ’ilir Li-i law \a,ir> Inn liic damage during die 
hi.st veal' was nm-'iiiaiabla. I iia ixima d tiia di-(’a^a in ihe-e 
phlr(‘S a[)[ir.n'> In ba 11. a -aina a^ til, it t'Mind ]n'a\iiiU>l} .11 
other plaaa> nii 1 ha jil.iUi" a] Ntulliarii llidl.a j .. tl.a li-a ol 
inlci'tial siaals h'laii I ).i 1 jaaiina [liib, 

(0) Wnii lih n.ni-lar a} Di. Shaw to rha Fomnieal 

Sectioti the expai'iipaiit ^ on liia inllnanaa ol iiiainnnd. ueat- 
inent on (In' iin idtaua of dixMx' m ii!i> atop have been hauaed 
over to tluit Semitm. TliC liejd ex; larini-mt ^ whieli were laid 
down on the farm in the \e.iv ]t^21 in 1 led to gi\e ain le^ult. 
us the e.veeptional laienf’» ol the monsoon lueNonted the gu 
mination of (he lirst sowings The geniiiiiatioi. ol snl)seunent 
sowings was so late lhai >lia aiaip nevt'r giow to a siz( whiib 
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would allow of any coiulusions being drawn. The experimeutii 
which are now in progress in tlie Botanical Area are on irri- 
gated laud and should be free from this defect. 

(10) Oats. An outbreak of smut in outs in the IbUanical 
Area was reported by the Imperial Keouoiuic Botanist. Three 
plots were sown by the Imperial Ecu mimic Botanist, of w'hich one 
was untreated, the second was treated with rsj)\ilun and the 
third had seeds soaked in water. It was interesting to note 
that smut was most (4 per cent.) in plots where seeds were 
sown after having been sotiked in water, and slight (0T3 per 
cent.) in the plots which received no treatment, while the ]>lot 
with seeds sown after having been treated with rspulun was 
free. The seed was all from the >anie ]>ag and was uniforin. 
It appears that smut spores tliat were adhering to the seeds 
must have germinated wiuu\ the set^ls were soaked m water 
and penetrated the seedlings. 

(11) Ih'lminthosporuKsr. The W(jrk II> t>n 

cereals was continued and another spe( ies on fouion- 

Uiceiim has l>een brought into euhure. Inoculation t\\pmimeiits 
to see the parasitic nature are l>eing rarrird on and morpho- 
logy studied. Tlie iiiorphologiral and ]^hv^i^lh)gi^ a[ >tudv ol 
a species found on ginger wa-^ made and expriimenl^ to lest 
it.s parasiticity are still in jimgrrss. 

(12) Pinvulnrui. The inomlation ♦‘X|M*rimrnts with a strain 

obtained from Op/:u in Bu-nv and ( nimlialora .ire Im-ihl' 

carried out on Orf/zn r^iUpirr and !\l 'isuu 

coraenna. 

(13) Ph^fUfpidhnrn. A o^mparal r, (s ^tudv of Pit, Putt n 

Maubl., Pit. But!., aial Ph. MrndP} M< B.on ha^ b*M‘n 

oommeni't'd witli a vi»‘W to a-mt.iin wleulii'r three >jM - 

eies are identn al or difTturnt >triiinsof on*‘ ^pe<m's. Bhvsiolo 
gical .study and t'ror^s-inoculatiori experiment" are in ju'ogrr-s. 

l\ . SVsTKMAIir WOHK. 

One hundred and fifty .specimens from within ami ojitside 
India were added t<j tlie herbarium. Sixtv-four speciin*!!'" 
of various hos-s and eighteen culture.s were suppiiiMl to woikiM' 
* in mycology in variou.s parts of the world. 
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\. PPv(j(;H.\.MMK (JF U'OHK F(jF, 1025-2G. 

1. Rmanh notL (li>(‘a-os oi Lidian crops that come 

to the notice of the Section will he inve.sti^eiied. The fol- 
lowing crop diseases will receive special attcjition; - 

((4) J diseases (jf (’(*r(‘als, 

(h) Diseases <A aiigarcaiie. 

(c) Diseases (if raLfh' (pigefjn-pea). 

{(1) Diseases of grain and lin.'^eed. 

(c) Diseases of cinchona. 

2. Sfjstrnidhc Korl:. lhi>. will la* cari icd out in conjunction 
with tlie fnip(*rial Ihinau of Myrol^ev in London. Steps 
will he taloai to jirijii Mip]ihoiieiit > in the liM of specimens 
in the I u>a heiLarium fm’ tin* <w:-i>taiice of the provincial 
sections of niycolog\'. 

3. Jnutitiuj. Studrnt> eml avd^tani^ will receive training 
on the lines iiuiicated in tin* ])ro']M.M iu>. 

4. liodtun^ aorl. Ad\'ica and C'-i-tance e.s required will 
be giVeii to cdhtT d»‘])ia’tiiM'ni> aiel the geiiinal public. 

rniLlCATIoXS. 

•^hdhie. . . . Ih-|nir' r.a Mycnli.gv, 1021-2.J. fur the Com* 

ihitti-f uf the Piivv Council for Scientific 
and indusirial L—eaMlo 

McKae, . . S..uih .Vue li. an ira: tho a''* *'f Para Rubber- 

Jr<ur. Itxiri. VlL XX, Part IV. 
Siieho in of the Jute plant. {-) 

Mu‘ t /iUO Saw. Jf'pL 

irfil'i. Rr.n Si r., \ L»l, Xiil. Xu. 0. 


Shaw In J. 1\ 
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KEPOK1’ OF THE IMPEUrAL ENTOMOLOOIST. 

(M. Akzal llrsAiN, M.A., M.8c.) 

I. Admimstkation. 

Mv. r. Bainbrigge FletrluM- remaiiuMl in rhaige ot tlic 
Sertinii till '27th A])ril 11)25, \vln‘n ho \v(Mit ubrnad on IS 
months’ loavo. Mr. M. Afzal llusiin was appointed Ot!g. 
Imperial E?Hoinologi>t, and remained m < harge (or the re>t 
of the year. 

(1. rKAlMNO. 

'rile fnlluwing >turleiit.N reei'ivefl training dnring the year 
under review : 

A. B. MImm. M.Se.. Be,>earrh Srhnlar. Lmkimw I’niver- 
>itv : SvNtenialir I'jitoumlogv (Ma\’ tn .Inlv l!)2tK 

li. |). N.ingpah M.S<'.. Iritiiaii I ’^mt i«ii* t<»n < uininittM' 
Srholar ; Sv,^t4Mnatii Kntnmnldgy aiid levran h 
terhni(|iie {.lune-.hily lU2i). 

F. ]). jbTifs. ('4‘vldn OoN'crnnomt Stiidrni ; ticiuMal ami 
Applied Entonn»l‘igv. |>artn ularly ni ii' ** ami 

\'egetiihh‘^ (.him' l‘.)2*t to January i!)25). 

\\ \ . \'enkata Kri>[uui. 1*. Ag.. 0*‘iu‘ral and Apple*! 
Knt4>mdl*>gv. ])arta ularly jtarimii**' *>( uigan am‘ p4’0> 
(Ft'hniarv t*> January 1025). 

S. Muket ji. Ibdt gradiiate Stu*i*>nt ; a<lnut t*“*l 102J ; 

ihun'ra! ami Apphe*! Ent*>ru«*h*gy. Uarn*’*! *uC re' 
'4‘areh on ‘Stt/iintri. EiiAnn Auo*' 

mvzidie ( N*>vtMnber 1 02 J 1025). 

AKrml Ba 'fe. IbSe.. S\ ,>t4unati(‘ A»i>t.int t«* llir Knt" 
niologi-.t. l^mnna : Sv-tenuitir Knt‘unology (Noveiu- 
bf‘r 1021 t'* April 1025). 

K. IbJ'ar. Arti-i t*> tin* Imli.in Ear A-.M»eiati<in fnr lb’ 
-ear* h ; 'rraining in artist s work. 

Jb'-ifle*. t[je aljovr. a hatf'h of stud^mt.-v from tin* Allahab.-.d 
rniversdv \i,^ited tin* Entoinoldgieal S«a tion ^luring ( lirist- 
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tnas wetk, a'd a batd, ,d' 5 JIo.Kairs .S(ho<,l students of the 
Punjab Uiiiversity wer,* given a short course of a month’.s 
(luratioii on Hy.steniiitif Kjitoiiiolo^rv. 

Two student.s were trained iii i.ae-eulture, one of whom 
was from Suthalia State (Central IndiaJ. 

Iff. Inskit J^:sts. 

Observations fni the |)e^ts of crops, vegetable and friut 
trees were eontinued. A nntnlier of ijjsects were reared in the 
inse(‘tarv and coloured jdates showing various stages of the 
more important oinss were ]»r(*])ared. 

Tli(‘ folhnving ]>esl> were es]je( iallv nutefl during tlie 
year : 

Af^his siiccltnii Was noted lor the lir.st tinu' in fairly large 
iiUmbers on canes <11 Cusa. The two closelv allied species of 
scale-inse(‘ts (/^scadococc'fs surrltdn aiid Psefulococctfs .saccha- 
rilolt() also fdccurred in nunibers. Asjj/dinth.s >p. attacked 
some of tlie varieties of cane and the Ijadlv infected canes 
dried up prematurely. Krtlntovvcd <'ntpacteUa, iioiniallv a 
pest of Amanidthd^ spp.. was found, during the latter part of 
the season, in fairly large n urn hers, on beet in an experimental 
plot, iiy wel)l>ing u]) the cauline leaves and nibbling at tlioii). 
the growth was alfected to a certain extent. Co.'^/ncplula 
ftuhai was troublesome tui !!d)i.<c>(s cscdle/if'd^'^, 

ddie following ahtuaiative fo(>d-])taiits wen iisf^ertaincd for 
some (d tiie sen 01 n iii'ect jussts : 

Insect jifst FhC'd-plaii! 

1 . PrriqtM . 1 

^1. Chlnndrti ohnhii! , . rtiajds (Scro- 

ghula iTnaacl 

.‘V hiifnsuitx} . 1 d'ou riAifa. 

t. Phisuf oiichdh td . ^ coj>(i( f!U' (I iiihclii 

I'cise). 

:i. ('n.^wophihi sthfdiji nt . . ('ofrhoni.^ ftisr)vuhn,'< (Tile 

acca‘). 

Aclh fonhn sh/i . . - ('hnAniflt'ni ihforlnmtnm 

( VrrhiMiaccjc), 

{ 'otteii seeds. 


7. /a's’ux/f fveo /r sC.n non 
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A serious compU^int of a caterpillar pest oi. eocoiuiL palm 
was received from the. Aiuhuuaus. The investigation was 
carried out by the Second Entomologist aiid one Assistant 
and a Fieldman, and they remained at the sj)ot for one and 
a half months. The pest was ideutitietl as Thosva unijascui^ 
Wlk. (Lepidoptera). Remedial ineasures earried out con- 
sisted of cutting and Vmnilng the leaves with caterpillars on 
them, destroying coeoons, aiul capturing niotiis hy light traps, 
A sporadic outbreak <d* Haw. was re- 

ported in Deeeml>er U)*24 from many lia alities in Hiliar. 

Many consignments of inseets were received from corres- 
pondouts and neee>.^ary identitiratlrui at id advice were given 
as far as |a),--ible, 

(duitrol measure^ again>t Mni-ni.hhh is in'hiouulfttiL Rr. 
•’orsdihc) wer*' u rain taken aii'l varinu^ kiiiib of 1 rinds were 
prepared tn stop tli^ desrent nf adall temale'. (Inwu the 
grouinl witerr e^a^ are kiiO. /, .//.'//'» < i>nflr,>(,»s'is (Or- 

thoptera) w;!- Imo in Ri -»-i!c in tuf j’,()!:vnieai Area atid Wiip 
siu-ee,>-fidlv ( onttolhd b\- p.inrtng im-ii-mI m it. buiTnws. An 
outbreak ot Sri .-j-'hirhji ‘s wu'^ eherke<l etTeeti\'elv 

by the U^e ot joi-on bait^. Spravina with rmde ml emubion 
was done ag;iin-t P’lnJhi -pp. on trvju-rMiaiita! .''Ugiinanf 
plots. 

After manv uTiMieee..fn] at!**!npt^. adult in^t'iM > liehunr- 
ing to fannlv rhviidid.e wi-re ])rr([ mit from galls tound on 
twigs of r< 

V{iti;,lruj!n[l hi'lriio'u Woik o!^ th=' l!fe-lii>tories and 
distrilmtioi': ot Talrwiida- wa.-^ eoniinm-i. The |)aper^ ]uih- 
lished bv Mia Ik \ . l,>aae giM ii m tiie U>t of ]>Mhliratio!iv 
Mr. S. K. Sru Worked th^- \k terinarv Ite.-eare}} Iti.^titnte, 
Muktcsar, for fotir moiith- dnruig the year on rindeipe>t 
transmi-'-ion. d’he r**poit of in,', w.^rk has bi'en a<aeptcd f"r 
publieatnm a.-^ a Memoir of the I Impart ment oi AgrindturC’ 
lie rnainlv worked with d/rrav; doin stutt ainl f.nhuiiuifhys 
Infei ted iii>e('ts were enidnsi in normal >aline and 
the emulsion injei:b'<l into he.;!thv animal ^ r<iu^e<i di>ea-e, 
but all attenints to get the traii'^nutted through tliesi* 

insects by natural metlujds of I ran-mi.^^ion failed. 
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Chrysonvfia b,zzuim cxtracte.l from a malignant growth 
on human Imcl was fed on meat, and out of seven larvae 
two pupated ami om' Hy emerged. The .^ame .species was 
bred from a casc^ of na.sal myiasis from the Pusa Ho.spital. 
Several intere.sting spei les c^f myiasi.s-producing larvie, from 
subcutaneous ti.ssu“ ot an elephant, were received from the Ve- 
terinary i)e]jaitimmt. Burma. An illustrated note on these 
flies has been sent hu iuiblleatimi in the •■'Bulletin of Entomo- 
logical Ucsejin-li/' 

[V. PiKKs AM) Lac. 

Hus. vcgii idling a])iculture were dealt with and 

standard jjaMrrn hivt',^ wtar olitaiiudi aial supplied. There 
is a rajddly grnwiiig (haiiiuid ior a suitable variety of bees and 
the ^jUl‘^tiul) of riii|il(iyiji^ a u liole-tinif- expert deserves con- 
siflcrat ion. 

Lof. 1 hf* ciitorgria e ol t,!i'\'a' lonk place during the se- 
cond wt f'k* ol (irtolna’ IOl^I and nn 1st of Julv. 11)23. 

Oliserx ai ion> nn tin.' l.c' and it> })ara.sitcs were eoJiti- 

nued, piirtiriilar iitt'auioii liiaiii:' i»aai to the seasonal appear- 
ance of, and t'xii'ut t.d pai'a-iti/.ation l.iv, /: (unahdi^. 
Attempts wt*rb‘ iiiadt' to get a pari luaiogene tic b^‘)od of the lac 
inset't. At the in.'^tanca of liie I dree to*’ of AgbicuUnre. Bengal, 
the caii>t's of tln^ failure of iho iac crop in die Mathurapiir 
Zainindai’i. Mahla Ihuriti, were investigated. There has 
been a steady dtwlinc in ka lUtuliirtiLin on the e>tate and the 
in'.‘onu‘ has fallen from a lakh and a half to about forty thou- 
saml rupfHcs. Didcctn'e sNC^uen^ of pro])agaiion and collection, 
depict ioi: of heal tin' broinl-iav. and tiie system of leasing the 
prtuluce of the estate to contractors have boon the main causes 
of tliis failure, ami ero.sion of a part of the estate containing 
large heaithv trees ha.s added to it. Hecommendations to 
remedy the evils liave been made, and the manager has been 
advised to obtain the services of a trained man. 

The value of lac cult iwi lion is being appreciated and nu- 
merous en(p)iru‘s wco' received from dilfcrent parts of India ^ 
durii'g the year. j.)emands for the supjdy of brood-lac could 
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not be met for want of suillrient nuinbor of trees fm* lae eiil- 
Uvation at Ibisa. It is experteJ tliat the Indian Lae Asso- 
ciation for Uesean‘h will soon take u|) the work of maintain- 
ing a fjood supply of brood -lae for distribution. If, how- 
ever. the work is to remain witfi the A^rrieuitural l{es(‘areh 
Institute, it is neeessarv to start a ]dantatio!\ in some suitable 
locality and undertiike lae e\dtivation oi\ a hir^er scale than 
has been do!\e so far. 


V. IxsKcT SrnvKV. 

A larlie number of new >pecii*> has bern added to the <’ol' 
^ntion. lle-iinMn^einent in rabinrt> was t‘ontin\in 1. Funds 
for buyin!^ < alunets to aeeommodatr* n\'er S.ooo natural specie^ 
represented by over a million '«])tM*imens are need»‘d. Tlo* 

named etillertion is br*iim itu rea>iimlv taken advantaizi* of ]>v 
tln^ Prnvini i.d statfs and other workers on Indi.iii I'.nto- 

moloirv. 

( olhrtions were sent out for idrjitififatiou to various >]>e- 
< iali.^e" and tlie hel]^ remb'red ]>v thrin is thankfulK' aeknow- 
lede^ d. 

'I he Hyrin noptiu-.i ,ir»‘ ii'i ovdrr. Tie* >uper-families 

h onnii'oiilea, \ p>poid»ai. Sphi-roidt .i an*! A|»oid»‘a aia' \'itv 
^W‘ t^ reprr>t'i I t»'d. I’ees Ijt'IolnjmLT to the lieiirro SjtlitriHlfS 
arid hf wrre t«> llerrii Liutlierri and Ih'. Fm ^e ie>- 

pe( ti\o|y f( >j idrnt iH( ,it Ion. I he lornier h.i' returned the Int 
>erit U} him didv idr-rrtiti^al. 

Pi'a< I iiadl \ tin* wlmle of the enlliM-f},,!; ot ( Olmpirra P 

'till eof^taiind in ''W ii>*-box*'>. Murine tin* \'e.tr all nninniied 
'nat^'ri.il 111 t!m' tarnilie> Lin aiiida-. < ’‘‘toniad-e, Mi'luluuthida’ 
on! I'Uot \li( he to Mr. Arrow tor ehuititiiation .Mid 

he W lioh' lot h.l'' b^M-fj re< rived bark Iron) jilln dulv tlrtrr 
nimal. 

|tr. Mrudialh Mr. Horn and Mr. .\ndre\srs jiann'd (Hr 
ultonld-e, ( h indelitlie ami (ar,ibi<i;e ^e^p|•r l ) vel v. 

In IjpiilojUera, (oaune^rids were M-nt to Mr. L. Ik Ibinit. 
Soi tunI to Mi>s IVont and Mu ro Irpnhiptna tu Mrvink 
or tiuL. Mr. Ih’oiit ha^ i.indl\ retunu'd a traijor portimi 
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of the col loot ioj} it f ter identiheatitfj]. aiul this ];ei]ig ^’aluuhle 
nuiteriiii is now tnuisferrcd into f'alniiets. 

A Hinali lot ol Ai-i'idida* (( )rtlio])tevc) eoilectc'd at Shillong 
has been sent to ^\v. Ih P. lAarov for identificatioji. Tliis 
has not ^'et InMni recei\'cd. 

Further lots of Odonata ha\e been sent to Major Fraser 
for study. 

In !)i|>tera, further lots of Tahanida^ have been sent to 
Major Austen, (’ulieida- to ^ a]it. Ibirraud and Agromy/ida^ 
to Mr. Malloeh. 

Scale-iiise< ts (( o( l idad eol]e('t(d mostly from ( oeonut 
})i\lins in the Andania]i,'> ha\t' la-en >ent to Mr, K. E. tbeen. 
and a s])e( ies of an Aphid aUai king >iigar( ane to Dr. \ ander 
Doot. 

Niuinnajus eolhM ti<»ii> mI indiaii H],''Oi t> iiavi* heeii la^aoxt'd 
(luring th(‘ \'(’ar and naimd a- far a- I’Iicm* inchukd 

(olh'ctions b\ t1i(‘ Fort'si lirv^^nrh In-iilule. tha Proviiu-ial 
])enartni(mt> of Agriiidtuie. tin* Ponilaiy Xatured Hi'tory 
8ocietv and numerous eorias>]Hiii(hmts. 

VI. ( Ai \LO(.rK OF 1 mu.\n Ln'.-kot.s. 

SatisfactoiA' \va> made in this direction. Jlie 

following part> of the cat.ilogue have been i''>utd during tiie 
vear : 

Part 4. I’lA'petida* (Tia I'aiieiihe). Iiy IP >enior'^\ liite, 

.. d. Airidiilida'. by S. N. ( liatterjee. 

7. f.asi(>cainpuia‘. ])v f. Ihiinbrigge Fletcher. 

.. S. Ainatida* (Svniomidii'). by 1. Jhiiiibrigge liet- 
chor. 

IF /vgamidac bv Ik Painlirigge Fletcher. 

Part t) Sta])hv!inida\ h\ M. ( ainer(>m i> now in the press, 

In (’olcoptiTa. catalouue> ot Prentliida' and ( ieindelidiv 
Iiave 1 ) 0(01 c(»nrpieTcd and iire itady lor publication, of I’ara- 
bidau lauigic'orina, Scolvtidac Plat) p(>dida', Ih'strW'liida*. and 
Anobiida' an* in course ol pn'paration. 

In Dipt(*ra. tlie cataloi^ue ol My< etopeilida' has hein; 
\\Titl(*n u|). and will he m'ui to tic pre-^ for publication 
shortlv. 
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\ II. riUHIKAMME Ob' WORK VOH 10 ‘J 5 -lU 2 t). 

'I Ills will follow ^^oiuTully in\ the* liiu’s of work of tin? our- 
iT'nt your urul will ini luilo ^oiu'r;il invosligutions of oro]) post 
and ospooiully of tlio posts of su'^urruius rioo u!id oottoii, of 
fruit-troos, and siorod ^ruin, and alsn wurk on in>ort [^o^ts of 
doiuostio iiniinuls. 

M ntnr. 

Hosults in \ arioiis linos ro^iiiro to ko writtm up uiul puh- 
lishod us tar as pos-iMo. \\(U’k arid rxpniinrnt^ in Larwul- 
turo will lu' onntiiiuod and now iosn t iridr> ami in>rrtitidal 
niothnds to>tod u^n iHs u^ion an>rs. S\ '.irinatio wia'k ^\ ill ln‘ 
oarriod out with ouir ro-fiiirn-s, ; 0 '.d ihr !a 1}» of >pt ( iali^! i or- 

ro>])ondcnt>. 'Fla' t'atuloour of lii^li.-.n In^rct^ \'.i!l l.i‘ prr.- 

ooodtal with. Ad\ a 0 and avo>lai;»i‘ will hr nixan <i-' far as 
possiMo to Ih'ovuu'ud I k’pai t inrnl ' and to ail lh(p^il^‘^^ on 
ontoinoloLUrul ^ul)jo(•t-. 

Vin. lVl:Ln vi!oN>. 

'riio f^alowiny ]niMit ation>, rcla r pM-paird 1»\- tlio Ihi-a 
>tatT or toiuidrd \u whoh- or in )t.'rt tai m.coit.i! .'*-nT from 
I’liMi, havt^ ;u tually luM'n durii a Ma \t,,r • nd»d 

Juno, ivoja : 

BluthgMU, IV . . z'lr >\> 0 ‘niatik Hirrnuig.sf 

tung 0 katr. (/)oU.v 

lUJi, f*n 51a. 

Fl^'trlmr. T. Bairibrig^t^ . Li.-'i ‘J l’ub!|^at^l'll^ on InilaO; Kntonio';<u'\ 

H >fl. A-., /t; ^ 

Fkurher T. Ra ribugge. . Tba" "t Kntoriiulogv fn Iial:n 

{h>)l\<ir> Mfiluu:l d'lZitt*', [>p. 2TO.-J7T, .IuL' 

1025.) 

Frasor. F. C. . on [nJirri OJonam in ilm Cu.'-a ( n! 

lortjun. Agn. /;a/nj, A/?/, 

>5t., Yol, Vlll. r^p ST. 2 tt. 0-la . 
August 1021.1 

(1) A t rartiral und niolhod of renr 

ing Tnhatnd larv^n 

C2) Th«^ nujuhfu of inf>ultfi m Tiibiund hit- 


fsaar, P. V. 



ixsth'I'tk, pusa, for 1924-25 


65 


Patton, W.S. 
wijitr, 1;. 

s. 


(->) Tlie iife-history of Tahanm crassus, \Mk. 
and thfj identity of the female of the 
spec'ies, 

{Mem. D('pf. Agn. In (ha. Enil. Ser,, Vol. VIII, 
[Ip, mjM2, It. 0-8; August 1024.) 

( Ij dhe liead and mouth-parts of the larva 
of Taha/t'xs rujjidiis, M4ed. 

(o) din* mechanism of suction in the larva 
of \Mk. 

((ij The male and female genitalia of Ta- 
hav‘i^ Vlk. 

(Tj X(Ues on the llie-history of Tahui'U.s 
■■'f dni >1..^ Fh. 

{M> n>. i>i. Agn. ImUa. Entl S^r.. VoL VIII. 
pp. figs. 1-7. tt. IMo ; April 1925.) 

. A Soiiior- Tin* tiihuital -I'ocios of the genus M'»<CfL 
].innaeu>. (75 r. I,,!. M»n. XX VI. 

hr.:;-577. tt. 29-ioP Xov. pt21.) 

. Jn-voi- thnir oTitJeui t(> the disea.-*/- 

of iiicUi. anijiial>. an<i plant.'. {Ih<han 

Mdlira} . pp. 277-279 ; -lune 1925.) 
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UKrOKT OF THK LMFKIOAL AOlUCrLTOHlST. 

(ii. S. Henderson, N.D.A., N.DJ).) 

I. CHAKOE. 

Mr. H, S. lieruU'rson, N.D.A., N.D.l)., rluiri^o of 
the Agvieultural Seetiuu exiept fur the ])(Tiu(l fruin 1st July, 
10'24, tu Oi‘t<->l>er, 1024, when he nsms um »le])ut;itiuii to 
tile Bihar t.loveniinent as Dirortnr of Agrlriilture. Mr. Wvuiu* 
Saver, H.A., Sov.Tt‘tarv, Sugar Hur»‘a\L oiliri;iir<l as Iinpr-rial 
Agririilturist duriug the ahseiue of Mr. lleiulerMui. 

Bhai Arjau Singh, L.Ag., euntiuueil as iplliriatiug A''>is- 
taut to fuiperial Agri^uitu^i^t thruughout tiie yu.ir. 

Mr. L. S. Ju^t'plu tl.BA.r., Fii^t t atth* Supfnnteiulrnt , 
was on leiive on avetMge pav, ruinliiiuMi with h'a\o <m halt 
average ]>av, frotu ‘24th Fehruars . 102'>. tn the eial uf the vrar, 
ilr. S. M. Jaiuahiphlin, StMuiui t’atth- Sup«*rintriulent . otln iat- 
ing. 


H. 'I’nl RIND AND AdVIsIN'O 

On his return from <h']>utation, the ^ervin-s of Mr. lleiahe 
Sun were a.>kefi for, hv tha t io\ erniMent uf Buiuhay, in » un 
Illa tion with a niunl)*'!’ of |)rolileni> iiM>ing fruiu the t nu'^tiu' 
tiun of the Lluvd l>aTTage in Sind. rhi> tia* larg»*>t irriga 
tiun sj'heiiie in the wnrhl and tliuugil tin' ♦’iipineering ])art ui 
the work ha.’^ aire*aily >.r,trt*'d, tlier*' m '*' a large* nuiidpei «•! 
v»*rv irn]>ortant aemultural ‘|ueitiun> t<» he .setiie<l. Th*’ 
rnipen.ii AgrH‘ulturi>t went to Karaehi and met the h-adim: 
engineering and revenue utin lals. 

'I’he (in))enal Agneulturi>t, ,is a melnher uf tlie AdviMPlN 
Standing ( Oninuttee, wes nu tuur in the Bunjah in loJnuai v 
in euunectiun witlj alkali land reelaniatiun wurk. lliere aie 
larg»‘ traets uf ■ Ijar.i (land with a heavy iinpenel rahle 
vilkali soil) wliieli erop u[» m the eanal irrigated dislriets an<l 
give great loneern to the Bunjal) tlovernnienl. 
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llic Agiiculturist w'hs askf^d to go to Assam and 

advise the Local (ioveriimeiit on the adoption of a tattle policy 
for the province. 

He lias ])(*en askcrl to take up tlio Presidentship of the 
Agiicultural tSectioii of the tiext ineeting of the Indian Science 
(.'ongress in Honihav. 

A ( oiisidci a])le aiiioiuiT ol fnisrella] icons seed was distribut- 
ed during tlic year and a large jiunilici- of visitors were shown 
round tiie Agriculturci Section. Letter,^ (d' advice were issued 
U) eiKpiircrs in all [lavts ol India. An interesting letter was 
reecned from Sir 11. J. Ward, late Inspector (leneral of 
Irrigation to tlic ( ddvarnincnt of India, to say that some of 
flic Ibilietins f)f tliis Section had Ijiaui found verv useful to the 
engineers fui tin* liig irrigation seheiuc in {Vara; North East 
Pra/.il. 

111. TKAtMXC. 

Kive lioM^gniduatc >!udeitt> altendiMl tlie coui\e t>f train, 
ing in g(Uici-ai agriciiltiiiv and catt Ic-brcefinig from IVd feb- 
i'uary to :Us\ .Mai'i li. 

\\ . Pl> A KaIIM a N h ( I [;!'l\’.',TlnX. 

'riie I'a nn arec, fiul>idt* the rudd-c\])cnment iioids. besides 
giN'ing \aiualilc data nn the u]>kec]i of leriilm under direct 
culti\’atinji on a ])]',icUcal scale oji inoderii lines, served to 
sup])ly giAiiii aial fndde?' tt( the ])C(]igree dairy iau'd. ’Die farm 
su]>]U)i'ts nearly .'(mi >ioel^. Tfic toud area was dubba] a.s 
fid lows .’ 

(n) Alii acres. unii’riga((^d. worked uinler a gimerai rotU' 
linii of will' h onI\- L^iHi acit's arc not lialile to be 
llt)ode(). 

{/') luu acres, i rug, i ted, >oicl\' dciaUcd to green fodder 
production. 

<r) HU acres for tield ex]>ci'imcnts and noinrotational. 

The scn.vf/yo I lam fa II from dune \\)'2A to May 1925 amount- 

ed to 57 iiudies as against 2t‘Stt inclics last year, ddie regular 
monsoon started on 2tUli of .lunc witli a fall of 0'5S inch atid , 
0‘77 inch oji the following day whiili enabled xhv khorif sow- 
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ings to be taken in hand. There was very heavy rainfall in 
July, August and September, and consec|uently the kharij 
maize crop was extremely poor as it got no c ha nee of inter- 
cultivation. October was dry and enabled a good start to 
be made for rahi preparation. 2*21 inches of rain in November, 
although it made the rain sowings late, provetl extremely 
useful for the oats already sown. Kainfall figures are given 
below : — 

1024 

June ..... 

July 

A\igust ..... 

SHpteiuiHU' ..... 

October ..... 

November ..... 

December 

192.3 

.Imwiary ..... 

Februaiv ..... 

.Maivh 

May 

loT.vi. 

Fiwni crofh^ d>it'if\fj the j/enr. Tiie chief cru})s were maize 
in khaeil, arhnr (Capi/o'.v gram iiial oats in 

Maize for cobs had part sown witii unth {Fixistolus acottdi- 

and part mixed with (irhnr whicli ^t<)ud as fnhi eruj) 
after the maize was cut. Ihe maize fnr gram dul mn yield 
as well as usual owing to the planis being beaten down by 
heavy rain. The best yield of maize was lU^. inds. grain and 
1.50 mds. green fodder per acre from IMiugrasan held, and that 
of mdh, gram and arhar was 11 inds., 11 mds. and IJ iiuU., 
respectively. 

'Die oat crop all over was above the normal, the liest yield 
being 27 mds. per acre and the average 22 mds. an acre ii*om 
acres. 


Kuiiif.’ill ill 

t-7'i 

’2OS0 
S'OO 
IT :is 
or*:) 

ail 

0 

nil 

ail 

1 

MO) 

."i7 IK) 
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i pktv.p of ftritldtj. Four ijundred and tlurtrien acres 
(tiiirtecji fields) \s eie \vorke(l ujider the simple rotation men- 
tioiied in previous years reports, this experiment will give 
valnaole data on the upkeep id fertility on a practical scale if 
carried out coiitiiiuously for a nuinijer (jf t’eais. Compara- 
tive outturn figures iruin to J021-25 are given in tlie 

following statement : 


T.\n]j: J. 

\ iM jf oiK Jo (4 id r/c/T.v] /V//' ihc hist Id ^(vrs. 


Vrar 

AhliU.il 

rLiiiiCti! 

ti-'-t- iii3 
.9),. r 

< i-[ f.ii-' 


Pul-r- 

T.4M 

L'lain 

Or(-f-n 
aulT f.,r 

aj'6 .silaL't- 


llicliO 

M'i.-. 

M.n. 

M'i.-:. 

21- i--. 

Md-. 

19 12- Hi . 

41-2*. 

2.211' 

,322 

S94 

3.92i> 

lic::9i 

I9l;i'l4 . 

lOTl 

liKO 

:.9,n 

l.i'.H 

3.297 

11.313 



1,719 

,33 } 

T'O 


J 14.427 

i9i:rii> . 

. 

2.-9 

^v^ 

7i:l 

4.2,34 

1 

39.993 

1916-17 . 

■ 

J V' i7 




! 3].9:i 

I’JlT ls . 

I.V.'l 

2.371. 

1.27i. 


4.».''2 

■ 39.Si*3 

nils- 19 . 

f.'i 19 



1,937 

4,9sl' 

3 ", 7.33 

iClllL'*' . 

:{2-73 

iTd 

i.'ta 

719 

4.2'.2 

31.924 

1920- 21 

i 

■1133 ! 

1 .M. 

7-9; 

1.973 

4.3.V1 

33.339 

1921-22 . 

1 

39 S 2 ■ 

: 3.73J 

1.2'^ 

1.132 

9,133 

34.492 

1922-23 . 

Ct.VTS 1 

:C7.-'2 

19i^ 

941 

3.n9 

1 23.021 

I 

1923-21 . 

21- >S i 

1 2,4^ 

9SS 

1,KH> 

4,33t’* 

29.143 

1924-25 , 

57'Ihi j 



1.234 

:,:>K 

20.936 
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V. Fiklo Experiments. 

I'lio peniuiiioiit iiiiinuriiil iiiid rotation plots wove continued 
as before. The outturn tigures ^vitll details are given below ; — 


Table II. 

Results oj pernuinefft nuinfinal ploLs fur the ijear 1924-25. 



‘ 


A SKiats 


11 Smuts 

I’lot 
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I'reatiiu'iit 

^raiii 
ill lb. 
a»'rc 

Arhar 

ifralii 

In lb. 
[t’f a ore 

llarUy 

uraiii 

in lb. 
pk'F aoro 

Malt.* 
lirain 
ill lb. 

Jiff acre 

Oats 

izrnlii 
in lb, 

I)er ai’fp 

1 

No m.inuro 


Jp'.i 

>1'. 


3*H 

■ 

,'.70 

- 

taruiyar'l uuukurt' t. 
iiitroiifii \>*T a*To 

^iipply 10 U'. 

4j;. 
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The following experiments were carried out under the direc- 
tions of the Imperial iilycologist to deal with the wilt disease 
of the arhar plant ; 


Table III. 


(a) Pemanenl mannriul plots in North Pangarhi. 


Plot 

No. 


A Skkif.s 

B pSewjes 

Treat iiuMit 

.^Iai7.e 
vrain jxt 
acre ill 
lU 

Arli<ar 

t-Tairi per 
acre in 
lb. 

Maize j 
grain j»er 
acre in 

Ib. 

Arliar 
grain per 
acre in 

Ib. 

1 

< 314*01; (Mifn^rplinaphatv) 
tiO 111 , jior aore 

151 

431 

811 

b47 

2 

SnjK-rphoijiliat-- — Pjtij Ju ]),. 
jK-r at rt*. 

2 ^<i 

3H 

bU 

S.52 

3 

< 'Iieek ( 8 i||»<T|'ll<' 8 j)fiat‘-) - - r,nj 

t )0 111 . {‘‘•r acn*. 

2 <>,') 


»i 2 (; 

1.150 

4 

■Mw'Stlj f ma^'in-siii II) sii!|ili;Lt<‘ ) 

1 .'*11 til juT iier>* : i heeh <sil|i4'r' 
jihipspliati I l',< idi Up, ]«-r 
aen*. 

3^^ 

td.is 

i'.ik; 

M3 

o 

f’licelc {«ii|i4Tpli' dpliat**) 

!•<» III. [■< r r*. 

277 

M '2 

411 

1,150 

i) 

:imi ib. jM r a. re ; sti|H‘r* 
Jilii iipi|shat<' 1 * 2 ' 's ’ 1 ^' lie l^t i 
aerc. 

2 (<:) 

m 

421 

1.0 10 

\ 

(’lir<'k (Ixuirmeal) — t'O Ilv 

per acre. 

113 

Ml 

‘-23 

m 

s 1 

Ki'j (ferri SulplinUO l.V' 

il*. ]H I a. re . MiiK rj'lpi sj l.ate 
Uji I 5 ti^t 111 . jK-r .%p re 

iMtl 

t;W 

4\t3 

mH 

9 

1 ’be<’k isiij'crpb<‘*l*liate; — !’,< >5 
tit) 10 . jH f aeh’. 

i;i3 

MU 

3‘>0 

007 

10 

Fo, (frrrio iiiiliihate) 1 'i<i 

lb, prr ai re ; Eui^ri'lii Ej'Kate 
— l*|t '5 t*ti ih. jH'r Ai re. 

iN-i 

tiOti 

57 <5 

1.027 

n 

( brek (bij] ori'boBpliatoj- r,( 

W) U». p< r Ren*. 

lti:i 

411 

1 

4S2 

S93 

12 

Ke, (.St),) , (ferric nulph.ale) «'>0 
ll». jH'r aep* ; i\j}K'rpiie*j'hate 
— FittjtHtlb jK-raiTi*. 

tij 

■ a34 

544 

73^ 

13 

Hipek (Btipcrphoijtlmte) — Fite's 
iU) lb, jH'r acre. 1 

S2 

'152 

431 

tW 


r 
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Table III — concld. 

(b) Four plots in Punjab field, B Block. 


No. of plot 

Trofttnient 

1 Outturn 

I per ac re 



! in ll>. 

1 B ! 

Xo manure 

i 

1.137 

2 B 

: 4 cwt, BUi)orpho8phAte pt^r acre 

2,nW) 

7 B 

Xo manure 

1,273 

1 

8 B 

4 cwt, supcrphogpltato |)er aero ..... 

1 .H72 


Green manure experiments for tlio Tiiiperiai Agrirultural 
Chemist were continued with the following details: 


No. of plot 

Treatment 1 

Dnttuni 
l»er arri' 
in lb. 

1 

No manure ......... 1 

1 M2 

2 

Orton manun’ alr>nr ^ 

l.sOt 

3 

Supcrpho9phate-;>^i ill, }'<’r xro 

l,5bi 

4 

dreen manure atul 6UJ«tTp^i<'^pllat^' — 50 11». a< rr . 

2.1 III 


No manure ‘ 

939 

6 

No manure 



Ijeguminous pukes. ThOvSe common pulses were again IritMl 
with the follo\\ing results 


.N’ami- of pulfie 

|i^r ft! n* in III 

M c t h ( Pha.srol us (icon il if nlius) 

14,025 

Velvet hnaiiH (StizohJm/ui ntu rt Hm) 

14,00; 

Cow-poiiS {Vujnn cotj/tufi) 

10,57:; 

Urid {Phasi'obis rtulmfus) 

lO.fitH 

(luar {('gamopsis psfmilioifb s) 


8<;y boans (Ghfciur hGpiftu) . 

7.528 


Mrth, rpiar and cow-peas havi* luH*n i nr hided in the general 
rotation and arc good for grazing during the monsoon. 
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Val (Dohchos hhlab) was grown mi a large scale as mention- 
ed in last year’s report. Although it produced large quantity 
of green stuff after plucking pods for grain, yet it was not liked 
by the milk cattle. The work cattle took it when given chopped 
up. 

There is a gap in the green fodder suppl}^ in the month of 
November when the cattle do not get any grazing, and the milk 
yield goes down considerably and takes a long time to come 
up. To fill tliis gap, there are two crops in view (ke., rat and 
soy bean). As regards mi it is found that it does not grow 
rapidly enough for graziiig as its sowing time (middle of Sep- 
tember) is rather late. Soy bean is also a low yielder but 
better than rai, and it stands green till the end of November. 
An area of 35 acres has been grown witli this crop in order to 
put the cattle on it in the month of November. 


VI. Crop Trials. 

Trials with imported cKits, Scotch Potato ’ oat, which 
is an imported variety, promises to give good results. Dur- 
ing the vear under re])oi't it yielded at the rate of 5^ mds. 
per acre on a small ])lot of land. Its growth is very heavy 
but late in ripening, so liable to be damaged by early west 
winds. The dry straw is so soft that cattle eat it greedily with- 
out chopping or making line Wo/.sa. It is ])rupose(l to grow it 
on a iield scale both on irrigated and iinirrigated land. Oats 
are an im})ortant rvoy in Piiiar, Imt tlie local variety is a 
small-kernelled and slialh»\\'-nM»ted ]iiani. Bihar oat>> luuc 
been sent to Scotland u\ bt' giown fin’ se\(‘ral years tv» see if 
these faults Would tend to alter in a new environment. 

, lia\secfn vulUrnlnot . Alx'Ut 15 a ares of waste, flooded 
land were cleared and levi'lled during the year and abided to 
the irrigated area, making a total of 115 acres. Ninety t>\o 
acres were s^)\vn earh’ with maize which was ready for use 
in the last week of April the su]>ply of green fodder. After 
supplying full pasturage for the herd during Ma} and Jime. 
13,970 mds. green maize was cut for feeding in the byres and 
for making silage. The land was coin]>leiely under water in 
July, August and September, and bersoem sowing started on 
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Stii of October when a number of plots were sown by^ broad- 
casting seed in standing water after the flood subsided', with- 
out any cultivation. The regular sowing commenced in the 
middle of October. The total area under berseem was 96 acres. 
Cattle were put on the crop on 2 1st November and 3 to 4 euta 
and grazings were taken. After meeting the full requirements 
of grazing till end of May 1925, 12,093 mds. green berseem 
was available for feeding in the byres. The total number o( 
cattle was fed for six months, starting from December, on 
berseem alone with addition of a little dry bfiiusa, Surqflus 
stuii from grazing and cutting was turned into hay, of which 
about a thousand maunds was stored for feeding during the 
rainy season. 

The berseem crop was the outstanding feature of the farm 
cultivation during the year. It presented an unbrokei; stretch 
of magnitlcent clover nearly a mile long in which tlie milk 
stock stood knee 'deep. The acclimatization of this foreign 
crop in India is a valuable achievement for the Agri- 
cultural Department. It represents a factor of the greatest 
value for the future improvement <if dairying atul cattle- 
breediitg in India. 

Some plots Were kc]>t for seed and a1)out 20 11). of seed W(Tc* 
threshed out. 

As mentioned in hvst year’s report, tliere is no pasture 
ground and cattle are tlierefore gra/jMl on cultivated fodder 
crops. Bcvsides the grazing throughout the year, about half 
a lakh of maunds of green fodder was eut and fed to the 
stock ; half the amoimt was cut from the irrigatt^d area. 

Seal .^election. The sta])le farm crops are now grown from 
specially selected farm seed and a < on>idiTa})le improvement 
in the quality of the out[)ut is now noti(eable. 

The farm oat.s are in considerable <lemand In all })arts of 
ljulia. lliere are tluee chief maize soleetiojis whi<-h now grow 
pure to type. 

OjiC or two heavy yielding strains of ehillies have been 
i.solated. 

M in or friah. A ('olleetion of soy liean and cow- peas is 
♦tinder obstuvation. Jnar (Audropo^on Norj/Zo/m), cllillie.s and 
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(irhor seltM 'lions Inive Ijeen made and are under observation. 
A large collcetion of fodder grasses was obtained from America. 
One of these is Pjeiiiinda grass which was found to be ordinary 
Indian dM (Cj/nodon dachflon) grass. Ho far there is nothing 
outstanding to report oji ajiy of tlie pi a] its, The rahi grains 
un<l selo<'tions of j)eas and mustard were trierl. and among the 
wheat vS Federation from Australia gave the largest output on 
acre plots. 


VIL Mac'UINkkv. 

riii' strdiit iflodfilrttnj (dckh' consisting of a double set of 
Fowler *s engine wuvked during the year for S7 days of 10 actual 
working hours. Working cnsts and analysis for diffiurnt opera- 
tions are shown in the following statements: — 
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and Ford.son (rariors wore us(*d on the farm for li^Iiter 
operations during tlie busy time only. 1’hey were also used in 
belt pully work for diopiiing green bidder, etc. The Inter- 
national silag<i cutters w'ere extensively used for cutting green 
stuff (maiz(y jwir, etc.) silage as well as for fodder euuing. 

A num])er of new implements were tried and work is being 
(‘arried out on wheat threshijig m;u‘hinerv design and silage 
cutting maehinery. 

The ])roldem (d a smta])]e plant for thresliing wlieat is one 
of tln‘ very imjaMiant (jiiestions In-fore tiie ALoheultural lie|iai“T- 
nient of India, It is g»*tt]jig niori* and more jiressing with 
the (‘\ten>i<m of tii»‘ large wheat .areas in irrigated canal t ulonies- 

VIII. Pkiuohkk Milk IIkhu, 

'rhere are a uumbta’ nf intrrrsting facts tn record durinv^ the 
year uiuler n^pm't. 

In -March l!ig5. ^vhcn tlic Ijm^einn crup was at its 1fe^r the 
a\a‘rage yield pi-r head [)♦*!’ ilay <•! the ( ows in milk winit over 
IS lie This tigiire i> con>idci’alil\' higher than anvtliing ever 
frbfailH'd l)ef<n‘o. 1 his is the a\ciage nt 7s cow's. 

The iliief data obtained ihiiing the vrai- are ahmg the 
fallowing lines (d invent ieaii'Mi : 

liadcfndtfiiiidl />//■/■ ill' //fdv .All'. \\ alton. Assis- 

tant P>aeteniih-gi>t, jiuMisiicd .i Ihillciiii Mfi ilie n'^nli td liis 
iu\'esl igat ions. Tiie i'<'Oil!> .shdwrd liiai a verv hinii class 
of milk was lieiiig predaifd wniiout either pa>teuri/aiimi 
cooling. 

Stweral modifications nf Tjt,* < urrceii pnictic e in milk liaiKlling 
wer<* adopted to ensure an even i>etttn’ san>|>iT' milk pro<lueed 
uiid<r a.s hygimm vin ainstanees as possdile. 

The ft/ !h<‘ .vov o/f jti'ml u't iffi} lias been 

studied from tlie na ordsol the herd. The f<»]]owi])g table shows 
llie result (d the inlluence ot a good and pre]H)tenr Saliiwal 
luill 1‘rayagi and td a bad bull Hiiuniat. The results are ol 
very great signilieance. The bull is more than iialf tlie herd. 
A good bul^can grade up a b.i I herd, luii .i b.id Inill givt'> bad 
milkers even out <d good t <iw ,s. 
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Table VI. 


Influence of good sire Prayagi. 


j I I Incneue or 

hcti l*c- I Dam's bwt drciwe 

Name afid Ko. of cov. i tatloo < Kamo axhl No. of dam i lactatiua , hi mUh 

' ! i i yWM 

in).] : lb. ! lb. 


1. AshiiitSll 




4.670 

PaajlSd 



4,665 

+ 3 

2. Chakll SOS 




4.317 

Fadmlni 56 . 


• 1 

4,094 

4-223 

3. AUl 231 




3.046 

Kaw«U 132 . 


' i 

4,813 

+ 234 

4. JamaS 237 




4,430 

Di>-aU 77 



3,827 

i 583 

5. hroki 213 




5.348 

Gouit] 73 



3,346 

4 2,003 

6. ChabUl 187 . 




4,720 

Banil 78 



3,764 

+ 966 

7. FhrUll 245 . 




4,0|7 

Rainl 76 


. 1 

4,867 

-830 

8. Gopl 218 




5,181 

Fowal 103 



320 

+ 4,401 

9. Sooneharl 243 




4,^3 

Makhnl 28 



4,4tJ7 


10. Kadambarl 243 




6.347 

Janli 47 



4,979 

+ 1,5« 

11. AbMii 233 




4.624 

Dursavatt 136 . 


! 

3,1 30 

i 1.485 


Influetice 

oj bad sire Himnial. 




1. Hannmati 388 




4,843 

Eavtil 133 



4,786 

4 62 

2. Hiauaa4i348 . 




1.728 

GootU 75 



3,346 

^ -1.6U 

8. GoB 305 




410 

Hootkl m . 



3,435 

—3.025 

4. Haa&l 338 




2,630 

Imaal 138 



6,200 

! —3,580 

5. Bafia 393 




1.619 

Ima&i 138 . 



6,aH0 

j —4,541 

1 1*44338 




1^43 

DbonU 181 . 



3,240 

1 —1,795 

7 . Haul 878 

• • 



8.064 

CtekllSOS 



4.317 

‘ -l,2W 

8. Hondi 183 

* 



3,624 

Kairaml 283 



3,195 

+ 429 

8. Haihla 38« 




1.324 

Eadhia 279 . 



3,520 

—2,1 -6 

10. Bkli 333 




875 

Thakranl ;:50 . 



3,823 

^ — 3.21H 


Cross-breeding. It is now possible to draw prelniiinary 
conclusions from the work of crossing the cross-bred Ayrshire 
and Montgomery cattle among themselves. At present it 
would seem that after the first generation the results are not 
hopeful. The half-bred cow is almost always a gowl animal 
but the progeny are poor on the whole. 

General The strength of the herd at the end of year stood 
• at 372 animals. The health of the hcjrd was good ^throughout 
the year. 
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uijinoculiitcd portion of the herd was inoculated against 
rindeq)cst by the simultaneous method. The pedigree Ayr- 
shire bull died of piroplasinosis, 

A num])er of alterations, as stated above, have been made 
in the dairy practice during tlie year with a view of obtaining 
a purer milk. Jbiildings liave been re-designed and changes 
made in feeding and grazing. At the end of the season motor 
vans were started for conveying milk not recpiired in Pusa 
to the city of MuzafferjJiir, 22 miles distant. It is readily sold 
and will lead to a considerable increase in the revenue. About 
300 lb. of milk per day is now being sold tlierc from a shop open- 
ed in the bazaar. The su])ply oi pure milk is greatly apprecia- 
kd in tlie MuzafTeq)ur t ity. 

YiMof m 'ilk\ It will be seen friun the following table that 
41 lakhs ib. of milk were pro<lace(l jis against ^ lakhs lb. in the 
previous year, and that the average figure of yield per cow 
per day Inns jiuToased to 14'4 lb. which is nearb one and a 
half gallons per cow- a result whieli will compare well with 
good dairy lierds in any part of the world. 



*IIA 
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hidividml milk 7jieKs\ In the Sahiwal section of the herd 

14 cows have given over 5,000 lb., and of these six have given 
over 6,000 lb. of milk in one lactation. Excepting heifer.s 
and cows under trial and one and a half dozen cows of good 
constituti(jn kept for cr<jss-bree<ling witli the Ayrshire bull 
all the Sahiwal cows have given <)\'er 4.000 lln in 10 months. 

Among the half-bred Ayrshire and Sahiwal cows 17 have 
given over 6,000 11)., and very shortly it is expected that three 
(‘OWB will exceed the 10,000 lb. mark. 

Among the miscellaneous cr< >sses a large number of rejec* 
tions have lieeu found necessars'. Five ( ows have gone a little 
over 4,0(H) lb. 

Fitiditcml ntuni. 4'he total return from the sale of milk 
and milk ]iroductions aiiHmntcd to Its. i?4.4H() as against 
Hs. 2‘2,10‘J in the jirereding year. In the coining year the return 
will be considerably increased owing to sale of milk in Muzaffer- 
pur. 

One hundred and twenty- nine animals were disposed of 
from the herd during the year, realizing over Hs. 5.000. The best 
[irice obtaiiUMl was Hs. 5oo cacli fnr two young Sahiwal bulls. 
A large number of young cattle w’lue sold off at nominal prices 
when the monsoon crojiswere found tobejioorand there seemed 
to lie a danger of fodder sliortage. Alsu a number of the double- 
cross animals pr(»vt‘d to be very ]HHir aisi Men‘ i h-ared out at a 
nominal ]irict* (A]»p‘'odix 11). 

A gross return of nearly Hs. 1,000 from the year's working 

15 very .satisfactory in view of the large amount of i.ostlv ex- 
periment Work which is undertaken. 

Pnctiitof/v (i/ cotrs (K rmlk. A very iin])ortanT point on 
which little data exists in India, is tin* ])er( outage of cows in 
the herd which an* in milk at an}’ one time. This is all the 
more important when fresh milk is ])eing sold. It is one of the 
diilicultie.s of dairying m India that Indian cows will not calve 
regularly. 
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IX. Pko(u<amme of work for 1025-2(3. 

1. (a) IVaftical treat riKoit pedigree dairy herd of Indian 
cattle and pedigree dair}' Ijerd (d Montgoniery -Ayrshire cattle- 

{!)) (‘ontinuanee of e.\]K‘ri!ii(^]its \vit]i regard to fixing a 
type of Moiitgoineiy-Ayr8]iire ni<jst suit able to India]! condi- 
tions. 

2. I^ractieal treat incut of a 1 .2ti0-iCTC mixed farm with parti- 
cidar attentimi to pndita])lc inodcrij niacliinery and tlie finan- 
cial results of the wtuk. 

Tiie hulk of the produce of the Tusa Farm is used for the 
inaiMtenaiice of tlie dairy heid. The rotation adopted 
aims at the u)ikee]) of the fertility of the land along with 
8U])}}iv of concent rated food ajid long fodder ajid a constant 
s;^q)p)v of gr(*en fodder throughniit tht' year. Ineluded in the 
above is the study on a juni tical scale of : 

{(/) ItotatifJiis. 

(/>) ( 'roj)S for fodder, S('rd ,ind >ilagc. 

{ij Im|d(‘meu!.> and niaclujiciy. 

(d) 'recliiihjUe of ciilluial oprmt ioii<. 

:!. Cimtiiui.itinii .if c.illivn.iii ..f .lata and results 
reaar.lma the e.isls and . ajialiilit u-s nl the s1e:iii>-jiltjugliiii>; 
tackle on estat<‘S of this size, 

4. Kxperinnnts witli \'arious types of motor tractom and 
jd.umhs for eollection of data and workiiia eosts and for deter- 
mination of in.ist sintahh' tyiio.-, of tr.inors and impleiiients 
fur India. Also rollahoiation v.'itli luamifaeturers regarding 
the maiiiifaitiiniig an.l introdnetion of improvemeia.- m 
standard t\*]i'‘s to suit Indian eoiiditi.ui>. 

0. lu jltiillKlitdl iri'ii ill 

(d) !\.)tatiuual e.xp.'iim.'iits. 

(/)) Trial of new varuuu's of iro].s. e>iH'.ially legununou.s 
fodder erui'S and wheal varieties. 

(e) Manurial exiteniuent.-, e.-pe. i.dly .s.M.soiial and .pianti- 

lative tests with phosphat.'s. 

1 , 1 ) Trial of sugareane vaneties suiiahle for growth 
■without irngatuiu. alo.ig with the t^ugar bureau. 
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6. Demonstrations, exhibitions and sales of surplus dairy 
stock, etc., will be held fix)iu time to time as occasion offers. 

7. Touring and Adciiiortj. Visits will be paid to provincial 
agricultural centres. 
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Appendix I. 


List of cows of the Pusa Herd which completed their lactation 
duri7}g 1924-1925. 


Serial 

No. 

Name aud No. of cow 

Date 

of 

birth 

NumUr 

of 

calvings 

Quantity of milk (lb.) 
given during the 
year (days) 


f. Mo.sTfioxKRY Cows (HeilPf'' 





pxrludC’il). 




. 1 

Kadamlurl 243 

in-M4 

5 

6,347 12961 


Aii.im.’iii 26'J 

0- 1 O i 4 






4 

6,2.jT (305; 


MU 

30-S.17 

3 

S.OII 130^; 

t 

KHmli312 

7-1M6 

4 

•'.'4- (30l> 


Kaluitrj 236 .... 

29.11-13 

4 

-'■,727 (305) 


Deolti 213 








5,349 (305) 


Tutu 3lS 

ri-2-17 

4 

5,252 (296) 


Samfiati :U1 

31-10-16 

3 

5,21.1 (306) 


tJopi 213 

lfl-3-13 

5 

5,121 (307) 

I'.i 


■>1 1 1- 





^ i i » 


5,022 tm} 

11 

JilUl 1 2«3 

11-11-14 

4 

4,897 (30.5. 

111 

Mundrl 38» . ... 

11-8-10 

2 

4,8d8 (304> 

111 

Hamiinatj 3viJ ..... 

10-2-20 

2 

4,84.8 (304) 

14 

300 

5-4-16 

4 

4,770 (302l 

111 

.Mth 231 

10-7-13 

6 

4,590 (.303) 

1« 

; Dhukhni 323 ..... 

103-17 

4 

1 4,563 (276) 

17 

Iiiijm(i36y 

25-1018 

3 

4,418 (3(>51 

is 

Miaa 3:u 

17-11-17 

3 

4,334 (307) 


Mania 3SS ..... 

4-7-10 

2 

4.287 (306) 


Anjani 210 ..... 

24-11-12 

7 

4.199 (304^ 

■Jl 

Ab*di 2.'1S. 

16-1013 


4,1 > (29S) 

22 

Tar* 337 

15-11-17 

3 

4,103 (269; 

23 

Lotnl 327 

31-S-17 

4 

3,868 (279) 

24 

Muii^'oirl 2,’i7 ..... 

14-9-14 

.5 

3,449 (238) 


tlanRla 317 , ’ . 

27-1-17 

3 

3,166 (261) 

26 

.SKiontharl 24v‘' , 

16-4-14 

5 

3,108 (235) 

27 

Rookminl 3.12 

30-9-17 

S 

2,323 (287) 


M. HALmasp ATMiRiRi-^iinirai. 





Cows. 




1 

Kitty 10 

22-5-1 ft 

6 

8,104 (805) 

1 , 

ratty .S 

19-3-16 

ft 

7,946 *(30.5)* , 
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List oj mcs of the Pusa Herd which completed their lactation * 
during l924-19'25—coii\d. 


Niniiher Qu*mlty ul tiiilk U*' ) 
lit Ulven during tUe 

lalvlnga yew (days) 
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List of cows oj the Pusa Herd which mnpleted thdr lactation 
(I u ri eg 1 9d4 -19^0 — c o li c ] d . 
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Appendix IL 


List of callle sold from fin' Pusn Herd dar lmj Vd'H-I^o 
a'\ih their prices. 



Hrmrl (i\ n'jil’Hji 










I^STITUTK, riSA, KOR rj24-20 

•Lts! 0 1 cattle noli I jrvm the f^u.sn Herd d>irin<j it)‘t I Ht/l't 
Wiik tlu/n' j/riee.',-- 
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List oj cattle sold jmn the Ptisa Herd during 1924-1925’ 
tvitk their prices — conoW. 







INSinUTK, Pl’SA, rou 1924 25 


91 


15EPOHT OF THE IMPERIAL DAIRA" EXPERT. 
(William Smith.) 

L Ixtroductiox. 

Mr. E. J. Brueii hcl.l dwr<re at the office of Imperial Dairy 
E.xpert from 1st .Inly to «th Xovemler. 1924. I took over 
charge from Mr, Hriien on 9tli November, 1924., on my return 
from leave. 

There is no drmbt but that the importance of the cattle- 
breeding and dairy industry from the agricuitural and national 
points of view i.s becoming more and more accepted in India 
by the (lovernmcnts respoiisilde for the deve]o})meiit of the 
(.ountrs , and b\ the educated (lasses, K\'en the politicians 
are calling attention to the importance of providing a pure 
milk supply and of breeding eiiicient rattle. This much 
needed awakening although moving slowly can be noticed all 
over the country, and this oflice has throughout the year under 
review been in active c(i-o])eration with the Agricultural 
Departments of practically all the Trovincial Gfivernment.s, 
larger Indian States ami ( uy Muniii])al C’or|,Huations in the 
matter of giving advice and as.-^istaiue in technical matters 
connected with the dairy and cattle-breeding industrv. It is 
the aim of fids vSec'tion U> keep in the closest possilde touch 
with the progress of animal husbamlrv ami dairying tliroucrhout 
the whole world, and to <o-v>perato in particular with the 
Agricultural I)e]>artnicnts <d Local (bweruments and Indian 
States, in einpha.sizing the agriiultural importance of this 
great industry from the point of view of the general deA'elop- 
ment of the countr}' ami in furthering this end by such 
advice ai\d assistame as can be given. 

Although thi.s increased interest in these ]>roblems is gratlfv 
ing, it is still a lamentable fact tliat the cattle-breeding and 
dairy industry does not occupy the ]>laco which its far-reaching^ 
importAnce demaiuls in the work of the Agricultural Depart- 
ments, uor in tbo mind of the educated people of the couiftry 
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dircftly or iiulirortly intorestod in n^rirulturo. This is due 
iiKiiiilv to two reasons: firstly, the Indian riiltivator is so keenly 
interested in tlu' produetion of money erops tliat he has not so 
far realized the i ryintr need of Indian aitrieulture for a system 
of mixed larinlno whieh ju'ovides for the rearing of slo(‘k and 
the inanurinn of his lands ; and secondly, the wandering 
cattle l>i“eedei‘s who now [irovide the working bullock are 
illiterate and altogether inartnulate. Not only so. but these 
cat tled)reeding tribes are su unstable that tlu‘ better elass of 
tinam ier will not advanei' them mune\ . and eonse(|ueutly the 
tinaneiers who art‘ s(» d<‘*'['!y interested In jute ainl wheat 
and cotton arr* not iikeU' to raise their yinee on liehalf of the 
cattle-breeding and <lairy industry, rhi‘ dairy or milk pro- 
during side of tbi' industry is unorganized and i mini la 
in that tin' great mass of those engaged in it are entirely illite- 
rate and sunk in whet miglit be elassed as trade superstition. 
It will, f think, l>e edmitted that tin* Agrit ultural l)i'j>arnnents 
of fndia spend far moi'e time, money and thought on the 
d‘‘'v eh ipuni it ol lHipro\ed t\'pes of ♦pops than the\' do m 
impno'ing tin* d.or\ nidu''try, and y‘‘l tin* improyt'inent of the 
tlair-c indu>t)A' i> a> important a> tie* improvement rd <rops. 
fie* ]U‘e.>etii h;i^'k'AeId end dophu'.llde eondltloh of tlie linlk aild 
g/o induct r\ ''tiikr> at the \ ery mot oj the he.ilth of tin* eono 
nmnitv. and the i*tln n ie v of the working iuilloek nm-^l always 
]m* tlepeiident on (lie ijiiellty of fin* eoW from whieli he is bred, 
d’he Work done bv tins Sei tion as desrribeil in this report onlv 
toin he^ tin* tnnge nt this gigantn [imblem. fur an .igrii-ult ural 
lountry lilo* India i aiiiiot po^>ibly be really pru>.pert)us until 
the impoi’fani e uf tin* rattle breeding aiul dairy problem is 
jeali/.etl i>y tin* people themselves. As soon as arlii’uiate 
publn opiniiin d'Unands )t. ami not before, will this pri»id«*m 
reerivi* tin* .itteniio)) wiitrli its importance warr<iuts from tin* 

^tete. 

n. 'rUAiXINC. 

Ihdie\ing that thi* most vamable aitl whieli this Seetio|^ 
can giy‘‘ to tin* eountry in the direct itm 4)f tin* iinprovetiient 
’ ot tiie stat«* ot atTairs abiive d''serii>ed is the dissenHuat ion 
of ♦ku^nviedge. tin* tuilest possible UHi* liaS btMMl nia<itt of tic* 



INSTITUTE, PUSA, FOR 1924-25 


93 


facilities available for training stiulonts. Tbroupliout the 
year students for the fntlian Dali v Dijdoina and sevoi) post^ 
jrradiiatc studtuits were in residence at tin* fmperia) Institute 
of Animal Huslnuidry uiid Uairyine Ihinealore. and the 
Imperial ('attiedlree<iinjf Farrn, Karnal, and smne twelve 
short-course students reecivi'd instnietion on .jaria) teclmical 
su]>jects at tiu-s.* two farms, fn this eonnr-eiion I desire to 
(^vpress uiy apjireeiatifui of the einilial Iie]}> loid valiuihle 
a.ssistiuice ^dveu Iw Mr. F. .i. Warth. riiC>i(,loHieai t'lienii.st. 
and his stall in trainin;.^ studcni^. Mr. Warth’v department 
undertook a jzreat pari of tin' trainiie^ of the po>t-^n'aduate 
students, and tin* whtrlr of dit^ in>tnirti<in of ;,1] ,>tmlents in 
^■heiui.^try. anima! imtritiun and allln] ^uliji r) > ]ia> lasen done 
1)V him. 

Towards the end (d the year au eutjnirv Wa> sent to tite 

Co-operative l)epai(i!ienrs oi alt Ih ovliiri;.! aiitl hidian State 
( JoveMimeji! s a^kuii: whcila'r Ciry con.vjdereil Ui-it redmiral 
dairy education of their statls iiv this Sts'tion wtiiild aid in the 
devehfpment of itie dairv mdustiN thioULdi the esrahlishment 
oi eo opmative <lail\' sorli-tie,'. and a.-' lliC res|ionse to this 
emplirv siniws ih»‘ ured idi rdiir,ointi di liiis h]iai. steps are 

lle!n^ laketi \\\ pidviijd >1H h '.o lluio. alld it S ]]n})ed lliat U 

special iraiiuim cla-> Idi d!ip ri> di Co-dperativt* I h'paiimeuts 
will IkC eoniiurUicd at the ihnmahae .oai ivaiwd tanns early 
ue\t year. 

Ill a(a'(U'dam'»‘ wilh t hr ]>rarti\<‘ tdlhiWrd m l;is[ years 
re|a)rt the advi,>or\ work dour may ;is ' 

(n) Work done for Loi al Covernment>. Indian kStates, 
.Munieipaliin's etv, 

(h) Aiivite piven to tjic general puhlir in Ituiia. 

(ej Ijiformat ion to }H'r>on> tu' tuiverniiienl> ouT>ido 

India. 


HI. WouK noNK liUt laH'Al* IiOVKKNMKN IS, InUIAN SlAlts 
A\n Mt'NU'ii’Ai.irtKs. 

Iffmlnit/. Mr. llnien vniied lh)inhav on -did duly, 1024, 
to interview tin' Dairv I'Apevt ot ihc Ihunha) Mmuei]ndit\ in 
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connection with the dairy schemes for that city, and at the 
same time he advised the Infants and Public Milk Supply 
Co. regarding the conditions on which a subsidy would be 
granted by the Municipal Corporation to companies under" 
taking to supply milk in Bombay. 

Jlr. Bruen supplied the Live-stock Expert to the Govern- 
ment of Bombay with a plan showing the arrangement of 
machinery to be installed in the new dairy s(‘hool proposed fof 
Poona. The Municipal Secretary of the Bombay Corporation 
was consulted by ^Ir. Ikuen as to the restrictions to be inipoaed 
on the slaughter of prime cattle. 

On my return from leave, I had two interview.s with the 
Municipal (ommissioner one on the 7th and another on the 
8th Xovember, 1924, and at the Cvimmissioner s ret | nest 1 
reviewed the scheme for improving the milk sup]>ly of Bombay 
drawn up by the Dairy Superintendent to the ( 'uq>f)ratinn 
of Bombay, and adviscfl this oillcer as to the fornuitiim and 
constitution of the ])roposed subsidised dairy companv in 
Bombay. I again visited Bomliay on 17th November to 
discuss with the Secretary. Infants and Public Milk Supply 
Co., the future working of this concern under tlie proposed 
municipal subsidy. I was again called upon U) visft Hoinbav 
on 26th March. 1025, to advise the jironuders of the 
proposed milk supplv companies there concerning tlu^ con- 
ditions under whi<4i their roncerns will operate, aiul in 
company with the promoters 1 interviewe<l the Deputy Secre- 
tary to the Government of Bomba v, Kevenue Department, 
the Municipal ('ommissioner, and the Dairy Superintendc^nt 
of the Bombav Corporation. My reeommendations f(jr sub- 
sidising dairy companies by the Munici|>ality were accepted 
in January 1925. 

A scheme for the control aiul betterment of the milk supply 
of Bombay drawn up by the Dairy SupiTinteiulent of Bombay 
(‘oq)orati()n was sent t() nu' for opinicui and critii ism. 'Die 
Cor])oration of lh)mbay were given the loan of 2 American 
dairy- cat tie -breeding cinema films for use at their l>a!)y milk 
demonstrations, where these filma were bhown twice daily for a 
week. 
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At'the n*(]U(‘st of the J^iincipnl. Agrir ultural College, Tooiiii^ 
I visited Tooiia on 9tli No^'e^lber^ 1924, to advise him 
concerning tlie erection and e(jni])riient of a proposed dain^ 
school in connection witli tie* Coona Agricultural College. 
While at Poona 1 exainiiKMi tin* building sites suggested for 
this scluK)l, and as a result of this vi-it a ^x*t of suitable building 
plans, and specifications of the inrf-sov equipment were 
provided, 'i'he Li\a*-:>to(k ]v\])ert tr) the Government of 
Bombav was sujjplicfl with a si-t of speeijnen plans for cattle 
sheds, ijull shed, dry and y<iung>tock .djed>, calf pens and 


daii:y buildings. 

Banala Statv. At the re(pie-t id tla' Dio*' te.r of Agriculture, 
Baroda, a note on the ( niiva viitinii uf gra>s iii the form of 
siiiom and an anien<i<*<l >j>eii(iratiiin nf dairv uiachineix for the 
Palace Jlairy were s\ij>plie<l. At the isMjuevt of the Dewan of 
Baroda State. I viMted the ( -tttle-llrerding and Dairy Farm 
iit Makarpura and >ulmiittcd a report on tin.* working of tins 
coiU'cni, The Superinteiidcnl <»f the ihilai e Jdaiiy and ( attle- 
Breeding Farm. Bamda, wa.^ advlMd in ilairv-cattle-breeding 
matters from time in time. 

J/m/ms. Tmler ordmx of tin* Covrrnmcni of India. Mr. 
Bnien attended tlie \ aluation ('oriimitlee lieid at Iio>ur on 
24tli August. 1924. for the purpoo' of valuuig t e bve-Mork 
taken ow bv tlie Madras A<jruultura! Dopaiimont from the 
Hosur Hemniuit Depot. Thirtv on. cia.^ducd heifers were 
Mipplicd from tlie Pangalore farm for the rattle farm of the 
(iovernmeiil of Mad]a> at ibour. 


\t, the re<|ueM of tie* Dirermr of Auneuhure, Madras, j 
.Utnulci . ..mtVrnuv (i.-v „n l.'-il. Mn. iri:-. Wtw«-n 
,ho Agruultural I’uO,. li.'alO IVpanmem. ml 

,1.0 i;e,oniu> S.vrHarv .1 XOra. m, in . .nimviion 

vvitli tho nuik sui-l.lv of .Ma.lvn-, a- ulin li mv ,n oinniniulalions 
i'ouccriiin|> llu' soiicIihl' I'f imlk k' ’'a' • 

bv tlio Jliipvrml vt Aiiinial lluA.aia!iy aiul auuiig, 

ibuigalore. to Madras, . 

Arnu,gvnK.nt,s lunc bnn naulv for .bo seluuou of F. 

Scmdi CUW3 Or ibc iladra^ Ai;viaiU...al I'opartn.eut, . 
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The Deputy Director of Agriculture, Live-stock, Miulras, 
was ill correspondence with this oHice througlunit the year on 
cat tie -hr ceiling and dairy matters. 

Mysore At the request of the Live-stock K.xpert to 

the Mysore Uovernment, a set of jtlaiis for dain' Iniilding and 
cattle slied was supplied, and at tlie rei|ucst of tlie Director 
of Agriculture, Mysore, I examined tlie agriculture students at 
the Hebbal farm in dairying and cattle-breeding. 

At the reqiu'st of the Director of Agricultures a 
note showing the tue>lits eavm‘d by certain military dairy farms 
in the Northern ( inle was obtaimMl and supplied. He was 
also aelvisod as to tlie lu'sl elesign of silo lo hohl l.uoo mds* 
silage, and was snpplictl \sitfi an aiiuMided tiiuling account f<>r 
the proposeel t lovernmeiii deinonsiratiim dairv farm. A 
set of dairy building plans with e.'^ti mated cost of same were 
supplied to the k>u}jerinte]ulent of tin* Langjuu’ ( attle-Lreeding 
Farm, The Executive Engineer, i^nd i ah utia Dl^ ision, was 
supplied with a plan of rattle shed ra[>a])le of housing Imt 
cows and ItMt ralvrs ingethcr with a ])laii of dairv huililnig 
suitalde for arcniiimiHlat ing pasteurizing ami refi igrrat mg 
marhinerv Xw deal with up to o.OOo 11). milk dailv. 

I visiti'd ( aleutta on Util March, 1U2.'), and at ila* vnjuest nl 
the (’aleutta ( orpniation 1 aitrndcd a uieeimg of their Euhlie 
Health i'oinmittce. and. cis a result nl this, deladrd leriiUi- 
mendatioiis for tlu‘ niqirosa-metit of ( aleutta milk "Opplv 
Wer)‘ sulunil ted. 

[ intnrvii ueil the Deputy ( liairmaii of the Co npeiati\e 
Milk Soiietie.^ I uion, (.'ah iitta, on Ttli Mao li, m ooler to 

advi.se them cc Calcutta milk sujtply, and as a ri'sult of this 
interview tiie following information was su}>plictl to this 
soeiety ; 

(1) List of bulls availaiile for sale at Karaclii. 

(2) Elan of propo.sed milk depot at Seidilali witli a note on 

eold atoruge construction. 

(3) Specifications of machinery, ]dant and furnisliings and 

Htorca. 

( I) Estimate of total capital <’ost. 

(5) Statement of working expenscB, 
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Burma. At the request of the .Muiiieipal CommiHsioner, 
ILangooii, a Mot(^ showing the nr«si of lit ml in jtossession of the 
liangalorc Institute iinrl its iutivitit's Wiis funiislied to 

the Municipality of Itangnoi). 

d‘lie ( 'oininaiuling liO}'iil Kugiie'er. Maymyo. was supplied 
with a conq^lete set of luiiMing ]>la]is for the Chtiililisliment of 
li proposeil station ciairy iO Miiyniyo togetliei' with specifica. 
tions for pasteurizing and n-frlgrrat ing Hiachiiiery. and a note 
re^uinling tlie wttrking of a dain on ]jiod<n'n lijies. 

t/nda/ Brr^ruiiTs. The iN-puty ]t)iertoi of Agriculture 
int hargt‘ of (’atth- llrerding Opaial Uiiis was su])plied with a 
note on the suhjj'et of tlio rations to la- 1<-(1 ti; l alves from hirth ; 
li(‘ was iilso advised as to tht- he>t chw. of tvfngerating vans for 
carnage of milk h.r long distanr.-> .md tl.e ]..st type of cattle 
truck for the carriage of dairy raiilw Arrangemmits were 
made for the training •«( thnr F.o'in nviu^-er. Ik Tliakurlal, in 
dairy hirining hu' six nioniiis at the I’.angaloia- and Kanud 


farms. . . 

! visitr.l Alliilial-.ul ..n liTili Frlniaiy. lH'.'.,. nnd 
ti,r \.-rU-uitural InMltUlr .H iS.i «1h iv 1 .d.lir.-M.i i1r‘ 

l).i,rv"l)ipl..nm . nuiM' ..iS m.-l'' iv. .mniK'iHlan.ui. 

[Ruanlijit tii'' IiRiiiiiiy "i !i,- siudnii.v 

lUar <u,d Uns.a. I'Ir I Hr,. t,„ Am i. uIm.^v. Htlmr and 
0^s.;K^v.is ..IviM.l smtl, n m.rd ..MR- i.-.dn,-.! ■ alv,R. 

A, rn,u.>t Advmm ^ >1- '"y™- 

of Hn.:.r;u,d (»nss,o I v.Mi. di I'miia n,, ... 1 , . o. 

,„.l aoUvor.a . Wt.nv puldR uurnim ormn,:mA l.N U,R 
ottin'r. oM thr iinpon.nix ot d.wloi.iiiy ' ' ’‘y, " ’k. 

a.u-v,u^.n.in..rv„,lnd.uv. oUn. y Nr ll.nryy\ huU . 

tl„.id.v..rnorof'tln. provn,.., p.vMUni m Uu> nu.mmy wlmdi 
lattnuUaO n..., nRnd,m.o(UR lo.dl,.m.lanvOou,H - 

Lat..r at tlu- n-pRst of .hr >a„u. o.iur.-, a rorni r.r sSruu 

..,, 1 . ,.W. J rC- 

■'”r 



1 t ml, Vnnl l*ek) and eu' siiosv uayc 

viisitiHl the Karnal farm on . th A] 

rosult of our riittl.'-i.w'an.a oj.rratioiis tlu'vo. 
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Arrangements were made for the A'eteriimry Inspector in- 
charge of the Shahabad District to visit the Kama! farm to 
enable him to study our working conditions and particularly 
the breeding work of Thar-Parkar cattle for dual purpose. 

The Assistant Director in charge of the Civil Veterinary 
Department, Orissa Pange, Cuttack, was supplied with a plan 
and building specifications for a calf pen. 

Punjab. Mr. Bruen visited Lahore on 30th duly, 1024, in 
order to inspect the dairy farm of 3lrs. Brown's Symlicate, 
and a report on the working of this farm was submitted to tlic 
Director of Agriculture. Punjab. 

At the request of the Director of Agriculture, Punjab, I 
visited Lahore on 24th December, 1924, to discuss with him the 
cattle-breeding policy to be adopted in the ihmjab, and as an 
outcome of this conference a note on the deveiopment of cattle- 
breeding in the Punjab was furnished. I gave a public lecture 
illustrated by cinema films during Baby Wwk in Delhi. 

Kaslitnir The Clmd Secret a rv to His Highness 

(General Raja Sir Hart Singh, K.CM.K.. of Ka.shmir was in 
corres])ondence with this olhee in crumection with securing 
first class cows for the State dairy. 

IV. Advice c;ivkn to thk Hknkhal Brm.ic in Inioa. 

Messrs. A. and M. Wazir Ali A Co.. Army (‘iuitractnrs, 
were advised as to the best ty])e of cattle for their Regimental 
Dairy at Secunderabad, ami this firm was also furnished with 
technical advice regarding tiie manufacture and sal<‘ of dairy 
produce, and sale rates to be charged liy them for their dairy 
produce at Secunderab;id. 

At the request of the Zamindar of Kangundi (Nortii Arcot), 
his estate was inspected by the Senior SiqierintendtMit of 
this department in order to advise him regarding the introduc- 
tion of dairying and cattle-breeding on his estate, and as a 
result of this visit and subseijuent (aniference with this Zaimn. 
•lar at Bjangalore twr) (oinplete schemes, one for a dairv farm 
for the sujjyily of milk to Madras, and the other for starting a 
forest cattle breeding farm, were supplied. 

, in adclition to the foregoing, specific advice and in forma* 
tion op dairjdng and cattle-breeding iirntters was supplied to 
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firms,. public bodies and private individuals at Bombay, Kaira, 
Vizagapatarn, Sljikarf>ur, l.ahore. Ferozepur, Bangalore > 
Madras, Kasik, ]Biarat])\ir, Meer\U, Wellington, Ajmer, 
Calcutta, Mussoorie, Darjeeling. Agra, Thackady, Taran Taran, 
('olombo, Murree, Haiigoon, (iwalior, Delhi, etc. 


Y. Information (jivkn to Pkksons oh Oovehnmknts Out- 
sjijk of jxojA. 

Mr. J. Kaiigel, L.V. Cia, Mexico, ^vas advised as to the 
be.st Zebu cattle suitalde for importation to Mexico. 

-The International Agricultural Jji.stitute at Borne waS 
KU]>plied with a Jiote (les( riptive f)f the j)re>ent position of the 
dairy industry in India and cd tlir wmk d<iiie by the Goveniinent 
of India in connecti«ui with its tlevrinptjient. 

A note on the gtmeral and mit. standing cliaracteristics of 
Zebu rattle was supplied to the Manager, t'uverjiment farms, 
Buea, Caineroons. 

(Vrtain inff^nnatijm regarding tlie Semdi cows asked for by 
Mr. F. L. Bussell (d Abyssinia was supplied. 

1’lie Diret tor td AniniabBrreding ^Sa tiuii vi the Agricultural 
Department <d Mexico was su]»]>liid with a Kpy id the paper 
on the impm-tame <d diwrh.piiig thr (Wny industry in India 
sidunittcd to the Iiiirniatnma] Dairy ( oiigrr>-. Washington, 
in 19‘2:b 

At the request of the ( onsiilate-t irncral fur Siam. ( alcuttiq 
arrangements wer(‘ made fur the puivhase and shipment of two 
Ilariaiia cows and one bull to Siam. 

At the request of the Diret tur of Agrinilture. Madras, 
tlie serviees oi a traim'd and eX]KTiemed dairy manager were 
secured for the Director uf Agriculture. S.irawak, and arrange* 
ments have been imule for tlu' shipment of ^ix Seindi cow.s and 
uiie bull to Suruwiik. 

VI. CKNKii.M., 

Kijjlit (■r(W.s-brea «.alves nv.to Miitlua frniu Ibitipiloro to 

tlio IiiijuTinl Wlerinarv Ib'M'.in li In^tiiiito at Muktesar, al«>, 

(a.abtK-,. woro provub'-l for .Mr, V. Kii>ln.aumrtlu tn.ab^i 
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training for the Imperial Veterinary Serviee) to visit the 
Bangalore Institute in eoiiueetiou with his study-tour. 

At the request of tlie Agrieultural Adviser to the tJovene 
iiient of India, a seheuio for eqiii|)})ing the liangalore Institute 
for toaehing butter-uiahing on a faeto*rv seale was suhinitted. 

A tiote outlining the ^iireetions in whieh this Seetion eould 
be developed was suhmitt(‘d to the Agrieiilturai Adviser, 

Photographs depleting the aetivities of the three farms under 
the control of this Section were supplied to the Agricultural 
Adviser for the use of the High ('oininissioner for India, London. 

At the request of tlie AgricuUural Adviser, I visited Pusa 
on 3rd March, IP'io, and diseussed with him and the !mp<‘rial 
Agriculturist tlie future cattle-breeding ]Hdicv t<i l»e foiioweil 
on the farm attached to that Institute ainl the steps to he 
taken to increase the rei-t'qits from the sale r)f milk. As a 
result ot this conferenre, coiiqilete spccilications of a milk 
sterilizing plant, to enable the Ihisa farm to sell their milk 
in Calcutta, were sent to the hiqjerial Agrindturist. 

During tlie year under review ]>hotogra]dis of the priiici]>al 
breeds of cattle in India were collected for the preparation *>1 
lantiTu slides for educatnmat work, and the following wnc 
supplied witli a copy of most of thc^r* slides : 

Professor of Agri< ultuiac Poona. 

,, L}'allpur. 

,, t’awnpore. 

De})uty Director of Agrimiture. Mandaiav. 

Cat tie- breeding, Nagj>ur. 

Livc-stock Kxpiut to t he ( ojvci iiinent of M\Mire. 

I visitcfl Delld on lOth XoveMiljer, anil tli‘*ie ilist u>sed 
witli the lion bh^ Mrndicc and the Sc< ret;n-v. Ldinatioii. 
Health and Larnls Dopartiiicnt . and tie* Agrii idtural AilviM’r 
the agenda of tin' ^iroposcd Agrii'ultural Confcrcme and 
Cattle C'oiiferetiee to be [n‘li[ at Ih'llii. 

At the request of tin' Sei retary. Kducation. Health and 
Lands Dej)artini‘iit. I visited Aiurnd on 27tli Novtunlier, 
and there had the privilegt* of showing Sir B. Narasimlia Sarniu 
the buildings, plant and lands in ptissr-ssiou of tlie military 
‘ dairy factory at that station. 
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VIJ, Karnal, ano Wkiungton Farms 

Karnal Tlie d(‘v.Io]>iuHa of this farm as a centre for 
caUled)ree(hug researc h work jm.x erded with some degree of 
rapidity lu the year und.r r.weov. Jji accordance witii the 
accepted policy as recomnieiHhd by tijc board of Agriculture 
at Jhingalure in 11R>T, the fouiidatio], .lock of a herd of llariana 
(Hansi ilissar) cattle wen* )ir(jnii'ed jjaiily l^y transfer of 2 
bulls, 8 coves and 8 heiha, and young bulls from the Iiariana 
herd of the Mihtar\ Jbnry Farm, t awijpi^jc. and parth' b}' 
purchase of 24 specially scicctcd cows fd' ihis tvpe;> io liuhtak. 
1 he existing LhtU-laik«ii hfid v\ ii> nirvt/iised (]u 3 ']j)g tljc vear 
by <he purchuM' of 14 cow . and 2 bulb in SuhI; botli licnl^ are 
thriving well in Karnal and .hoiild in uf tmje prove 

the feasibility of coinbining lii.i rla.. di'anght and mjlk-'dvijv^ 
cpialities in <me and tin* .amo luved, Fur ila* jneMml all the 
calv*es from the tw'o herd, are ImuiiL! leai'ed, aiid conMMj\[vnllv 
at the end of tlie year uiidvu law iuw ihr herd at ilji. iariji had 
increased to a total of 'JA.). As ilie uf these herds will 
eontinue to increase, it fidluws tliat ti.e fai'in w'lll ret|uji'e to 
increase' the area under iodder i.rup,. \'ca,r bv vear at the ex- 
ponse of the area devoted tu niujicy (Tu]>s, The general health 
of the stock at Karnal wa. guud throughuut the v'ear, but the 
tarm cretps sulfered badly Iroiu tluuvls in Septentber and idetu- 
ber whicli devastated the whule i uuiitrv>ifle in that juin of 
the World. The' damage dunr was e.imiated to be about 
Hs. la.ttlKI, d'he student, t. iking the Ihuvv Dijiiuiiia eourse a^ 
Fangalure spent thrc»> i no nil is at Karnal arid were during 
that time given speeihe in.'-tnu tiuii in crop { iihivaiion. 
general farm m.utagenieni . ,^tu( ^ judging, ealtle learing and 
milk sterili/.ativiii. The ii\e pu.t gi.Mliiate siudenis who had 
been at Bangalore from tia* bcgimmig o{ Ta24 sjicni a few 
weeks at the farm studviiig pnnn}'alip the .]u\ial nioihcid 
of milk sterilization m use there. 

(.'oiisiderablc troulde was e\|H'neiiced during the vear in 
producing sterili'cd milk which would kec]i ior aai iiulclinite 
period; with a view luasstM the management m this couneclion 
the Assistant Agricultural Ikn lenoiogi.t tnuu Tu.a spent a 
week at the farm and gave vakndue advice and assistanco* 
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The Superintendejit of the farm has now, however, oxerconie 
all the difhculties coniaHtod with this problem and is having 
no further trouble. Until these diilieulties were completely 
overcome it was impossible to })ush the sale of our sterilized 
milk in Ualcutta and Hoinbay, but this is now being done with 
encouraging results. 

All the cattle which were of suitable age and in suitable 
condition were inoculated by an ollicer of the Imperial \'ete- 
r inary Research Ijistitute against rinder])est by the serum 
simultaneous method during the year. 

During tlie year a boiler shed to aci’oinmodatc the two steam 
boilers on the farm was erected, and the refrigerating an(l<'old 
storage plant on the farm was over-hauleil and})Ut into thorough 
Working order, and genenilly all the buil<lings and machinery 
on the farm have been kt‘pt in thtu’oiigh repair. 

Mr. F. J. tJossi}) was in eliarge of the farm throughout the 
year and in adtlitmn tv» his executive duties did valuable and 
arduous work in teaching the students wlio attended the farm 
from time to time. 

The folluAing appeinlices (I - \d) ]M*rtaining to the work of 
Kariial farm are attached : - 

(1) Hecei]>t and expenditure statements. 

(2) Statement of outturn of gram and fodder, vie. 

(3) IToduce statement. 

(4) Disposed of produce. 

(o) Herd statistics. 

(t>) Statement showing yield of all cows whifU eoin])lete(l 
tlnar lactation pernal during the periiMl under 
report. 

Ikiinjiilorv. From the (‘onunercial ]>o!nt of view this farm 
su tiered heavily during the vear. Two .severe outbreaks of 
foot*and-mouth distMse l>n)ke out amongst the stock, ami it 
was discoN'ere<l towar<ls the end of the year that Johiie’^i 
disea.s*3 was taking heavy toil of the herrl. The cattle were 
carefully nursi'd thrr>ugli tin? two attacks of foot-amUinouth 
disease? witliout (asualties ]>y the (arm Superintendent and 
his staff, Init the loss in milk yield alone owing to these two 
•attacks cannot be estimated at less than Hs. 10,000. 
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I ho Director of the Iiuperjal Institute of \ cterinary Itesearch 
at i\Juivtesar ver)' kindly deputed a special officer to investi- 
gate the (question of Julijich disease. This officer was in atten- 
dance at the Bangalore and \\ cliington farms for four months 
of the year, and ailliough Ijis fiiial tests have not yet been 
completed it is evidcjjt tliat this deadly disease is prevalent 
iji the lierd. the advice of the JJirector of the Imperial 
Institute of \'eterijjary Besearch v'ill be carefully followed as 
to the best means of eradicuiing it. During the year seven 
animals actually died of su.'ipected or ascertained Johnes 
disease, the book value of wiach was Its. Then again 

the dairy was badly liit com menially by a con.'siderable reduc- 
tion in the military demand for new nnlk. 

The fullest pos-sible u.^e lia,'. been made of the farm as 
a training centre thruugiioul the year, in february 1925* 
Government sanctioned liie cun^irueuou of an additional 
hostel \vuh dining room, cook lejuses and bath rooms at a 
cost of Bs. lUjUUU. Tiic^e biulding.^ have ju.^t been Completed 
and are nt>w occupied by the diploma students. 

The in>miue co-opemted during the year with tlie Bhysio- 
logicaK heiin.st to Go\ ern!nent iiv lending cal\'e.s and full grown 
cows for dige>titm, tcediiig, and nnlK piuduclion C-\pcnments. 

The civcv^dixecding polii y oi tiic niiiiiaiy dairy f.iims regard- 
ing the greater part of the iieid Wc»^ continued duin.g the year, 
but the pure l>red .'^cmdi herd and me small herd of Murra 
buffaloes are btiiig developed on pure iine^. 

An the returns of the farm in the appendices show, both 
herds have done well aiuL all suitable animals were inueuiated 
by the serum simuhanet'us inctiKKi feu protection against 
rinderpest by an otluer of tiie iinpenal Institute of \eteimarj 
Besearch, Muktesiir. Tiie farm coniuiues to sulfer hnancially 
from shortage of fcKlder juodiumg iantl. but in this l ounce 
tion the Madras (hA erument have ^■ery kmdly consented to 
graze certain of the farm young stevk at their cattle farm at 
Ilosun ITi fortunately, it lias been impossible to take advant- 
age of tills offer during the year owing to the fact that it \\as 
nut known dcfinitelv which animals were free of Johiie s disease 
and wliich were infected. As soon as the tests no\s being 
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carried out by the Imperial Institute of Veterinary Research 
are completed, it is hoped to send some of the older of the 
jDung stock for grazing to the Hosur Vattle Farm of the Madras 
Agricultural Department for part of the year, and the thanks 
of this department arc due to the Director of Agi'iculture, 
iladras, and to the Deputy Director of Agriculture (Live- 
stock), for their readiness to assist us in this direction. All 
demands from military units, hospitals and institutions, were 
met during the year, and the military SiUiitary otlicers visited 
the dair}^ regularly and their recommondatious have been at 
all times carried out. 

During the year, the farm purchased 24 Scimli cows ‘and 
3 Ayrshire bulls, and during the same j)eriod 23 l uws, I buffalo, 
13 male young stock, 4S cow heifers and 3 bulhx‘ks were sold. 

rom the return herewith (Appendix XIIl) it will be seen 
that fair prices were receiverl for all tit animals sold, the actual 
figures realized being considerably greater thaji the book 
value of the animals at time of sale. Vlie buildings and }>lant 
at the farm were kept in thorougli repair tliroughout the 
year. Aii insulated cheese ripening nnnw with air lock com- 
plete with britie drums ami conncctums was Siwictioued bv 
Government and completed during the year. Steel cuw shed 
fittings, in order to bring one of the existing cow sheds intn 
line with modern practice and to illustrate to those leang 
instructed at the dairy how a modern byre should be etjuijiped, 
were purchased, and worn out and obsolete plant ami uten- 
sils have been replaced where iiece>sijry. The policy of ilie 
institution as regards etliciency is to keep abreast of the times 
in so far as financial considerations permit. 

Mr. F. K. Tray nor was in charge of tin* Institute tliroiigh 
out the year, and, in addition to his exeeutive duties as farm 
manager, he did much valuable work in instructing Htudents. 
Mr. S. Cox was Assistant bujieriutendcnt for part of tlie 
year and also took part in the teacliing work under Mr. 
Traynor’s direction. The following appendices (VII Xiil) 
pertaining to Bangalore farm are attached : 

(1) lieceipts and expenditure statement. 

(2) Statement of outturn of grain ami fodder, etc. 
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. (3) Produce statement. 

(4) Disposal of produce . 

(5) Herd statistics. 

(fl) Statement .sliowin^; yi.'ld of all cows and buffaloes 

ahieb ( oni[)leted their laetalion period during 
the period under report. 

(7) of aniiiials sol(l (luring the year. 

WeUitujhn. This farm has als-; been badly affected finan- 
cially during the year by the prevalence of .Johne’s disease 
and contagious abortion in the herd. All the cattle have been 
tested for Jolme's disease b\’ an ottieer of tin? Imperial Institute 
of Vetoriiiary Jtesearcii and all rcatUors strictly sogregated in 
accordance v^ith tlu* rofotiiuicjidatinns of the Director of the 
Imperial Institute of \'et(uinary 1 Research under whose direction 
the herd is being treated liv the vactuiatiun method for the 
elimination of contagious abortion, h will, it is hoped, be 
possible to stamp out these diseases in tiu^ course of a few 
years. The Superintendent of the dairy estimates that the 
actual loss to the dairy during the year owing to deaths and 
las.s in milk yields fr»>m these two diseases is not less than 
Rs. 5,92h. All suitable animals wore in tlie i our>e of the year 
under re\4ew inoculated bv the serum simultaneous method for 
protection against rinderjiest. This work was done by an officer 
of the Imperial Institute of Veieriuarv Keseareh. Muktesar. 

During the vear. the (arm liar> met all demands from the 
various military units and in>tituimns m Wellington and the 
dairy has been regularly visited by ilie miluary sanitary 
otheers. Mr. S. Cox was in eiiarge of the farm trom 1st Aprii to 
Ibth October wlu'ii Mr. A, bamli took over v hatge on return 
from leave. Mr. L.onb remaiiual m charge from that dale 
until the end of the year. 

The following appendices y\l\ XX) pertaining to tin. 
work of tlio Wellington farm are atiaihcd . 

(1) Receipts and expeiuluun’ statement. 

(i) iStutemont of outturn of grain and fodder. 

(3) Prodme statement. 

(4) Dispiml of pHnlumc 

(5) Herd statisties. 
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(6) Statement showing yield of all cows which ‘com- 

pleted their lactation period during the period under 
report. 

(7) Statement of animals sold during the year. 

Although this report in regard to its general application 
deals ^^'ith the year ending 30th June, 1925, it should be pointed 
out that the figures given in the appendices of all farms and 
referred to in the body of the report dealing with individual 
farms cover the period of the financial year ending 31 at March, 
1925. In these appendices will be found complete details con- 
cerning the working of each farm. 

At the time of \^Titing, the av' counts of no!ie of the farms 
have been audited by the audit de])artment, and as it is likely 
that the audit will not be completed for some considerable time 
the audited trading accoimts cannot be submitted ^\^th this 
report'. These, however, will be submitted to (lovernment 
as soon as they are certified by the Audit Department. ' 

This department is under a verv special obligation to 
the Director of the Imperial Institute of \ eterinarv Itesean li, 
Muktesar. for the great help he has given and continues to 
give in connection with the detertioii. pr»wention and elimina- 
tion of disease from all the three farm herds. Mr. 1'ld wards’ 
able advice and i'outinued pnvctiral assistatice is* greatlv ap- 
preciated and has been of the greatest benefit to the farms. 



APPENDIX I. 

S((if(‘m4>nf sliftwini] nrripts (DhJ (xpenditurr of the Imperial Catf ’e 
Breed iti(j Farm. Karmil {Pajijah). hr the year 1 924-25. 
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APPBN 

Stalnnent shmnng rccHpts and expenditure of the Imperial 


Tutai, Ukokikts 


Heads of receipta 

Lkiiry pri)tluie. 

On crt\lit 

„ ca^h ....... 

.. ooupoiiB ....... 

Total 

Citpilal rec(ijA<<. 

Lands 

Buildings ...... 

lave-sUK'k, dairy ...... 

Live-stock, draught 

IMant and marhinery ..... 

T.rTAl, 

M fiiififDui rff * I f 4^ 

Sales of skins ...... 

Grain and f^xldcr ..... 

Other miiK'ellaneous rf'‘ ei}>ts .... 

Total 

Gkamii Total 
^‘oMBISKD T<rTAL 


Cash Book Debit 

K ' J . A . r . Ry . A . p . 

:),u33 0 0 93 0 0 

2.8»3 0 0 

7,9U) 0 0 93 0 0 


LH) 0 0 
.>MI 0 o 

770 o 0 


t.7<U) 0 0 
1,429 0 U 

b,lH» 0 0 

7.3S2 U 0 
fl.9l8 0 U 



•i.hs) 0 0 
1,100 0 0 





INSTITUTE, PUSA, FOR 1924-25 


109 


DIX I, 


raltle Rrerding Farm. Knmnl 




v tM 21s 0 n 

■:.!U 0 (' 

vl.lil “ i' 2>,U>7 U 0 

i.r;,;*)4s 0,0 


< '>»A| hiv I 1> I ' > Ml 










Ai xm 


119 
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APPENDIX VI. 

Yield of COIL'S \chich have completed a lactation period durivg 1924-25 at 

Kama], 


No. of 
aninul 

Brotnl 

Ago 

Quantity of 
milk given 
(luring 
lactation 

No, of (lays 
re(|uiml for 
lactation 

Kkmakkh 

1 

Thar Parkar . 

Unknown 

lb. 

l.3)K) 

96 


*> 

Do. 

Do. 

1,328 

Dvo 


3 

Do. 

Do. 

9.72 

188 


4 

Do. 

Do. 

7i>4 

159 


0 

Do. 

Do. 

441 

127 


G 

Do. 

Do. 

■>3 8 

116 


7 

Do. 

D... 

1.796 

191 


8 

Do. 

Do. 

1,023 

138 


9 

Do. 

Do. 

1.S36 

191 


I«) 

Do. 

Do. 

2,77.) 

22 1 


11 

Di). 

Do. 

l.oJiO 

236 


12 

Do. 

Do. 

1.406 

is:i 


13 


Do. 

972 

1.77 


U 

Do, 

Do. 

3s7 

104 


15 

Do. 

Do. 

1,426 

1,78 


IG 

Do. 

Do. 

1.471 

16<i 


17 

Do. 

Do. 

1,066 

174 


18 

Do. 

Do. 

1,419 

I>-> 


19 

Do. 

Do. 

1,19,7 

1.79 d 


21) 

D). 

Do. 

XtM ) 

isl 


21 

Do. 

Do. 

3.273 



22 

Do. 

Do. 

870 

133 


23 

Do. 

Do. 

43 

1*2)) 

Calf (Uc«l m 

24 

Do. 

1 Do. 

1,314 

188 

train. 

25 

Do. 

Do. 

2,192 

•jr44 


26 

Do. 

Do. 

737 

130 


27 

Do. 

Do. 

M2 

157 


2s 

Do, 

Do. 

1,372 

164 


29 

Do. 

Do, 

684 

127 


30 

Do. 

Do. 

1.082 

198 


31 

Do. 

Do. 

3.632 

188 


32 

I Do. 

Do. 

3,333 

188 


33 

1 Do. 

! Do. 

244 

241 


35 

Do. 

Do. 

998 

no 


36 

Do. 

Do. 

.3.002 

151 


37 

Do. 

Do. 

1.5*72 

298 


38 

Do. 

Do. 

1 ,260 

172 


39 

Do. 

Do. 

5,‘4) 

137 

Calf3ic<l 2 *S i.V8 

40 

Do. 

Do, 

1,426 

61* 

fcftor caIviuk’. 

41 

Do. 

Do. 

1,552 

192 


42 

Do. 

Do. 

1.974 

170 


4,3 

Do. 

D^o 


24)2 


44 

Do. 

Do. 

.3.. 774 

211 


4,7 

Do. 

Do. 

2.754 ' 

:U8 



Do. 

Do, 

4H2 ' 

299 


47 

Do. 

I>f>. 

1.074 

67 


48 

Do. 

l>o. 

1.357 

UH 



1 Do. 

Do. 

1,417 

191 


50 

j Do. 

Do. 

1*204 

192 
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It kid of cows which Juice comidHcd a kdnlmi ymcd during 1024^25 d 
Kar/iul- concld. 


So. of 
Aiiiinn) 

Urct‘<l 

A 

Quantity of 
iiiiik ;rivcn 
f)urin;i; 
),:ittati'iri 

So. of (lavs 
rw.iuire(i for 
lactation 

Remabk3 




lb. 



Til 

I'h.ir-l’arl.ar . 

Mil 


2VJ 


:>’2 

IhK 

IV. . 

D,7iJ 

177 



1)-. 

IV.. 

2.4 sii 

IbT 


’>4 

1)--. 

])>. 

;i2 

2^2 


r>;) ^ 



1 .Nlt'i 

4:i 


rji) 

1)-^. 

IV.. 

l.II.VS 

:>.t2 


57 

IV.. . f 

Iv,. 

vi2 

170 

1 

5S 

IV.. . ’ 

IV.. 


Ub 






144 ' 



IV.. 

IV., 

2oT 

Mt 


tut 

IV.. 

IV.. 

1 2.i.7i 

172 


til 

IV.. 

IV., 

l,7o:ri 

14<i 


til 

I)..- 

IV,. 

.',N 

7.7 


ti5 

Iv., 

IV., 

2 . 2 .v.*i 

2v,:i 


tVti • 

IV.. 

IV,. 

l.<'4:r 

1m, 


H7 

IV,, 

IV.. 

1,012 

loT 


(is 

IV. . 

IV,. 


2i»; 


till 

n... 

Iv, 

l.it>4 

IKl 

1 



N<iTK. (1) N" t aU1<- ■*, .{ufin: l!i< n >1 r-M* w. 

(2| I'll'' si'M- i.'iv. (1 ;ti i)ii' 't it. II! rt: I’l'f'— lit Iwt.ni-n ;t'. i],r anim.ils 
HiT*' JMIT' il.l'.'-i :n li.iiL 




lie SCIENTIFIC REPORTS OF THE AGRICULTURAL RESEARCH 


APPEN 


StaUment showing receipts and expenditure under different budget heads of 

for 


Hm< 1« of rec«iptfl 

Total Recutts 

Cash 

Book Debit 


Rt, a. p. 

Rs. A. r. 

Dairy produte. 



On 

93,895 2 11 

7,236 10 3 

„ 

5,316 5 0 


„ coupons . 

32,182 12 0 


Total 

1.3M94 3 11 

7,236 10 3 

Capital receipt*. 



L^nds and Boildings 


11,801 4 11 

Liv^e*8tock» dairy . 

3,452 0 2 

7,705 4 6 

LiTe-«tock» draught 

44 2 0 


Plant and machinery 


960 0 0 

Total 

3,496 2 2 

20,466 9 6 

.tfisceUaaeoiu rtceipU. 



Sale of skins 



Grain and fodder 

75 2 1 

288 511 

Other mwceUaneoo* receipts . . * . • 

2.745 1 6 

7.618 13 5 

Feet from sladenU 

2,665 0 0 

15 0 0 

Total 

5,485 3 6 

7.9ft 3 4 

Grako Total 

1,40.375 9 7 

36.625 7 0 

CoKttiriD Total 

1,76.001 0 7 
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DIX VH. 

tke hn^^rmllmtituteof Animal Husbandry and Dairying, Bangalore, 


Heads (jf eijjenditure 

Total ExpBirDiruHK 

Utah 

Book Debit 


Ks. A. r. 

Rs. A. P. 

Supplies and Serncti. 



Uand«, bnitriiiigK and accossrrrios .... 

11,749 2 U 


Plant and machinery . . , , . 

5S2 12 6 


Purchaae 'd dairv cattle 

19,958 7 3 

2,450 0 0 

Purchase of draught cattle ..... 



Total of i ite.ms 

32,290 6 8 

2,450 0 0 

Rent and repain* to buildings .... 

• 

1.323 14 7 


Kepairs*t<> plant and rnachincTV .... 

1.926 5 9 

217 5 0 

Feed of dairv cattle ...... 

42,655 12 0 

8,074 7 1 

Hire of cattle and j)urcha.sf' nf dairv produce . 

44.939 12 6 

859 3 0 

ice, salt and acid ...... 

1,07 7 4 0 


Cultivation charges 

109 5 0 


Fuel, water and inwccllaneous 

9,539 6 3 

19 12 9 

Freight on stores 

1,171 9 0 

159 12 0 

Total of nhVENri items 

1,02.743 6 1 

9,330 7 10 

Conti ngcvfifs. 



Miscellaneous charges anti refund of depoeiU . 

6,990 9 7 

437 2 0 

K/fiabU^hmeni. 



Pay <d officera 

8,924 8 0 


Pay t)f other i*stalilishnient ..... 

25,381 15 0 


T(>TAL t‘V KSTABLlSHMFyT 

34,30(1 7 0 


Afiowxinc«, — T. A. and motor ryAr. 

• 



T. A. of (o) Caret te*i officers . . . • 

870 0 0 


(h) Xon-garclted officer? » « 

497 0 6 


Total or T, .A, and othfji allowakcf? 

1.367 0 6 


Grai?d Total 

1,77.697 12 10 

12,217 9 10 

CoKBtVED Total 

1,89,915 6 8 

• 
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ArPEXDTX VfIL 


Diiaih of outturn of foddor fron^ Furtn (und.s ut Bangulore and 
B oumun pnlli. Ht'J ! k 





■XI XKixa.i.iv 
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APPENDIX Xll. 


Y’ ield of (ill cou's uud ivhich cotoidtltd a lfif(o(o>n pt fttni doriny 

lU'lt '2' > ni Bonijalofi'. 


\o. of tV'W 

Hrtva 

1 

Ayi* 

i 

Qimiitity uf 
milk yivt n 
dunt)^ 
Urtatiutl 

\m. id iUys 
rv4uir«'d for 
a9'taU.>n 



i 

I 

Ik 


441 

i Av. llN^.ir .... 

11 ' 

7.22n 

aa 1 

-Mil 

^ A^. 

in 

9.:k»n 

279 

:ni‘A 

;[ A^. Si'indi .... 

4 

ti.;ka 

a.n 

y:0 

^ As. llntL'^L . 


ii,21» 

..^H 


I \\. lii'>'«;sr ... 

*> 

9,'»7n 

: 97 

m 

I)-. 

in 

.n 

291 

>*■)) 

I .\v. S-ilnw a 


.'.3 7 a 

ai 2 

7f»tl 

l[ .Vv. .... 

S 

.'..n.'i.'i 

2 7 1 

JV>A 

j Av. S*’m li . 

' .7 

.‘..n.'.a 


2>>4A 

i>.. 



a !> 

/» 4 

i Av. llitsur .... 

•i 


a2'. 

•iiilA 

j Av. li . , . 


4,;i:i:i 

27 2 

lHjTA 

{ Av. .... 

s 

1.222 

; na 

:m\ 

l>. 

i 

:v9i:; 

» at.,'. 

:n-\K 

1>>. 

1 

a,Hi»7 

;"7 

17:iA 

^ .\v . Hi"Ar 


a. "2 ‘ 

j»,»i 

192 A 



.7 

a.h7'' 

a 

7 

I Av. ll ui^) .... 


a,.v» 

2 A 

2^»7A 

D- 


2. a in 

:;T'> 

2;UA 

[ . S llili'L 


:vi7 * 

ai.; 

229 A 

; Av > uAi .... 


a.nii 

2 2.. 

:{ii! A 

i» ' 

1 ■’ 

2.7 ^l 

2'.'. 

2 11 A 

; A., s.ii.tv, a 


J.lrfWI * 

217 

22iA 

I .\v. -H. Uld! .... 

j 

2..'>7'> 

1'' . 

129 

^Av. Hui,i , . . . 

1 in 

2, .a!i 

I'9. 

■.no.\ 

i .\y Hi>.-.ir .... 

f 

2,a92 

• 2 1 

:j27 

11. iv Av. .> iri‘ii 

I 1 

2 , 22 a 

212 

if A \ 

O'. 

1 

i 

21 ' 

49 . 

11. H Av. .'<a.!vi a 

IM 

i.a.a 

197 

19 .A 

li. 11. ,\v. .v ir.l: 

9 


1 9> 

:>2:t 

11. 11 A. iw i . 

9 

9,9'a 

J a. 52 

!:i.i 

H. K, Av, 

19 

>.t.a 

a: 

2v; \ 

H K Av.N inai 

1 

9 >79 

aia 

's^iA 

n-. 

H 

9,,ia 

a7i 

991 

H. 11. ,\v. .^vhiwa . 

7 

9,1. ^7 

29! 

2y7A 

11. 11 ,\v. s. i, a . . , 

1 

! 9, 'i7.'> 

a9‘. 

9J7 


7 

j ii.a^a 

2s . 


11. 11 A . K.i- .1 . 

7 

9.170 

ais 

■VK) 

H. H. \y Sihiw a . 

in 


:ur. 

9;u 

11 15, .\v T-'i tr-l’ irk.ir 

7 

1 9,999. 

:;'!2 

H.'i 1 

11. Av. .^.vhivi.^l , 

s 

1 ."..Itna 

1H.> 


H. 11. V. S ICHh 

In 

a.Hln 

a2i 

29mA 

)>-. 

1 


. HS 


11. 11, Av. .9,il„vn} . 

H 

.‘..*.79 

2s 


11. 15 Av. : THh 

7 

*. *» 

**2!i 

2 "4 A 

!>-, 



'sa ( 

:i29A 

!>’. 

1 

.’,1.72 

aan 

k2I 

O'. 

H 

9,119 

:in.'. 

.'ll 9 A 

I)'., 

4 

.\ .9 » 

a t.'.i 

Hi 2 

11. 11. \v. Siili(w.vl . 

H 

7,2»»!v 

219 

t. 7HA 

H. IV Ay, H^indi . 

H 

.*..'221 

2911 
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Al'l'K.ViJIX Xil t'otitd. 


m 


Yield of all ani» aad hnffalo,-, r„w,Uil a humor, period dmna 
(U:!l tit Honf^dhtfr /'ojitd, 
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APPENDIX XlI--cwcW. 


Yield of all cow^ and buffiiloes whkh completed a lactation period during 
l9'd4~'2o at Bangalore coticUl. 


Xc>. of Cow 


; Quantity of 
. ; milk dven 

^ 1 (luring 

; lactation 

No, of (lays 
required for 
Uctatinn 


■ 

1 lb. 


: 1 

Si'indi ..... 

9 

389 

16 

Do 

11 L29B 

29s 

m 

Do 

13 3.8.51 

904 

5 

Do 

9 i 3,733 

280 

2 

1)0 

9 3,537 

291 

\-2 

Do 

9 ; 3,270 

."26 

U 

Do 

10 ; 3.:‘37 

260 

B 

Do 

10 ’ 2.993 

22f 

7 

Do 

9 , 2,809 

298 

» 

Do 

( 9 2,337 

22S 

18 

i:>o 

' 10 ’ ; .29,3 

184 

6 

Do 

i 11 1 2,Uo 

216 

r 

Do 

8 2,081 

182 

3 i 

Do 

11 1,973 

2D6 

1 

Do 

! 10 1,930 

. 173 

15 

Do 

‘ 1.8U 

16.5 

7 

Do 

1(1 l.Kll 

17.5 

16 

Do 

9 1 .69 \ 

164 

13 i 

Do 

Id 410 

S47 
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.cold fro, r. lianggiort daruv/ 192125 other than by auction sales. 


\o. 

lii-i-.l 

valur* 

Value realized 


f ' /ir-- ‘ttr( 

R^. 

Rs 

44 0 

K. B-<'ow .... 

370 

370 

2<S4A 

IJn 

2“ 'i 

2sj 

a70 

1 n. ll-iO r .... 

23 ' 

SO ) 


If. H. Ay. .S<.'in<li .... 

1.7) 

ISO 

r44j;j 

I>'. 

t»t) 

110 

34j»A 

1 .\y. His^ar. .... 

2 m 

250 


-\y. S' liitli .... 

\i>i) 

IGO 

.‘iolA 

1', Ay. .Sahiwal .... 

130 


3o.7 

^ .\y, St'iniii .... 

2.7) 

250 

305 

1 Hoi^tvin i'rn^s .... 

10') 

1.7) 

30^ 

1 .\v. JS' ii.di 

17'f 

180 

3 OH 

1 Kii.;li'[i ..... 

2* '0 

200 

370 

1 11 'l-iO in .\v. Salinv.'il . 

1 m 

210 

3 S3 

1 H .Istfin .\y. Haij«i 

12u 

160 

3S4 

[ ,\v. Stliiwal ' 1 ’ ■ 

110 

ro 

>5 

1 .\v lli-ar. . / . . 

I'MI 

140 

3^7 

Il'iUt* ill Av. S.thiwal , 

no 

130 

3W 

i Av. Ili-^-u 

110 

180 

ani 

1 ,\v. .Sahiwal .... 

120 

150 

3-5 

1 ll<'Nt«'in A\ . ,S indi 

1 20 

1.50 

4<)3 

1 !>'' 

I'M 

140 

404 

1 .\\ . .Si'indi .... 

liiO 

130 

405 

1 li'il't. Ill .Va . S indi 

](H) 

150 

51Hf' 

} ,Vv. ."S' nidi .... 

30 

75 

525r 

1 H'i'l' in .\v. Hi'-.Af 


m 

52 G*' 

j| .Vy. .... 


80 

529r 

.\v. I'liar I'ark.ir 


70 

3S1 

M. i{. A H. H 

liKi 

130 

3H3 

• Dm .... 

] I'l 

135 

401 

11. U. A M. H. .\v. S.ihn^al . 

no 

140 

402 

• Dm. . . 

Oo I 

1 120 

407 

1 M. 11. A H. H. Av. S, in 1 

1 'X ) ^ 

' 125 

40 S 

Dm.' 

'>) 

140 

•07C 

If. H \ M. B. Ay. . 

40 i 

m 

541 

Si'indi ...... 


100 

512 

Dm 

i 

IW 

641 

Dm 


Kx;' 

645 

Dm 

! 

m 


Vi'T.M 


5,^95 


.Ma!' 



51 ^ 

1 \\ . Sdn li 



510 

i>o. .... 


lixi 

522 

IkA. .... 


100 

521 

1 Holstfin Ay. 


m 

,V30 

} .\y. Sahiival 

• 

52 J 

531 

} Holatvin Ay. llisiiAr 


52 1 

33 

J lI«'>Lsttnn Ay. Han^i 


52 i 

639 

^'i di . 


52i 

642 

Do .... . 


52 i 

646 

Do 


52^ 

651 

1 \\ . SahiwAl 


h2\ 

552 

J Ay. Scindi .... 


52} 


dband roT \i. . 1 

6,715 
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,AIM*KX 

Sfnfeint'Kl shon'ing n ceipts (uid vjpt'fnlitHn unift t rent hudgrt In mis of 

M 

i Total KtcKins 


i 


FlratU of rfL‘eipt*< ; 

i 

(’ii*h 

Bwk Debit 

Oiun pro^iuct. 

Ks. A. r. 

i Ks. A. 1* 

i 

(hi credit . . ..... 

j 2 , 4 S 9 4 0 

840 /) 0 

,, ca.sh ....... 

6.712 1 9 


,, tx-upons ^ 

17,44') 0 0 


Total 

Capital 

76.646 0 

S4n 0 6 

Lands ......... 



Buildinir^ 



Live-At'xk ........ 

lM 7 s 0 0 

2.4f»<i 0 0 

Plant, machinery and iniplenients . . j 



roTAl. . ! 

2.17s n 0 

2.4A6 6 0 


1 


Sale of .■<kin» . . , , , j 

1 


1 

Crain and fodder . 

3,o^;s u lo 

.'’>2 ;i :i 

Other mi.sceIlane-‘U.^ reefipt.', ..... 

1.171 M 6 

712 H 0 

ff'iiHe r> nt . 

2 s 6 16 


T.>TAt, 

i.."2r> 1 7 

1 7tV4 12 0 

i 

Cravh ToTAt. . 1 

1 

i 

7 1 

!, 

! 

4.0.", 1 12 6 

~'V- ' 


fnMRf^rn Total 


MfijriH :T 4 
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OIX XIV. 


Ih' Imperinl iHshtutr of Aoirnol !ioAjn,>,\fu 

Ihinjinp. Wellwghn, 

i 

(?I oxjK'ndiiurf 

i-OTAL EXPEyWxt’KE 

Ca-li 

l>ook Debit 


Snyylits and Sfr> \r,_f, 

PiS. A, P. 

Rs. K. p. 

Lacidu, impr-v. incuts t" tallti^. Irmhijn^r. 
sories. 

rUiit. machinery ami m\AvU!i-h\< 
rurcha-^p i.f dairy vattlc in. hi.liai: rtj.lar.'mujf . f 
casiiolties ^ 

2.322 12 <t 

dT4 4 3 

:m it 0 
•3,1 r>H 0 (4 

Tiit u. ‘-y 1 \f Ua?. iTf:M.s 

4.nln 4 (, 

4.3n>i 4 3 

Uv[it*an<l ropairs (<> hnil(liii;j> miludii;; r.wi-. 

Kcpairs to plant and m:i< hnmn 

Kt-M of ilitir v cat til- . 

Hire of cattle and ,.f t|.i:r\ j-j-diu-. 

rhcmu-als and .'Hm-r ihaiiulrn tiinoj '.U!:ili;i - 
I’rodnction of -lam ai;.l nhn ;iii .n > 

Fuel, li^iht, untcr and ijiim ril.ti/c. us t- < 
Workshops 

Medical st'jtes ....... 

Frfi(;lit iHj sforf-> ...... 

731 3 H 
: lo.vi.-i u lo 

: 20,.V4<, H O 

197 12 n 
7(i7 12 u 
3.'74 In d 

12 lt> d 
].o;i: 11 o 

fs’iu a 
9.d4S lo (> 

,-) d 
ft 12 0 
4>i 14 (I 
221 3 1 

472 1 0 

d'or.ci, or j.N : ; . : ! MS 

:hM-S4 ( lo 

17,170 13 1 

MiserlUtusius ch.irjjes ( ^cf1i^l<l^ • {< u;-. n- .e.d dep -it? 
excepted) 

1.127 ^ 0 

Oh's lo t> 




P»T id ..flieer^ 

Pav n{ other est.aMishmcnf 

i.':.:;n 2 n 


ToTU ' K:-T\HM,sH\tl.\T 

19.427 !d d 

... i 


.'1. ijii f ♦i;.,!', . < tl\ 



T. A. ftud motor cycle allon an. e..-. ojYii rr-. av.d 
Ijsbment. 

i 

(d 0 1 

40 0 

( in ivo Ti'T \ i 

KTS.3(i 2 4 

22.193 0 10 
^ 

t'oM)!)' i 0 Tor u . ^ 

S!^,\V>5 

3 2 , ^ 
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1S2 SCIENTIFIC REPORTS OP THE AGRICULTURAL RESEARCH 


APPENDIX XrX. 


Yu’UU of cotvg trhii'h compUtal a k(tatio)i pt riod dHrihg I9'2d 'J’} ai 

]\ t lUiUjtttH, 


No. of 

Cow 

Brei'il 

Ago 

Quantity of 
milk givi-ii 
<iuriro 4 
lactation 

No. of (lAy-.^ 
ronuiml f*ir 
lactation 

Rkmakks 

1 

AvTshiri> 

H 

ih, 

4,259 

26S 

Yi< 111 cut ulu rt bv 

a 

Do. 


:1.612 

232 

contaj:iou?4 aUuli'in. 

Ul 

Do. 

3 

4.0 "6 

1911 

Cut short by contajii 

n 2 

|>Jfrjiev Av. Sv^'iioli 

H 

4,t;{: 

231 

oil- aD fti- 11 . 

5 

Ay.Han^si 

U 

:i,T 2 :j 

259 


15 

I'h^ 

1.3 

4.771 

231 


S30 

Do. 


5, 2 S3 

2. '41 


95: 

Do. 

6.4 

3.* 2 

1 239 


no 

Do. 

10 

3.5;n 

197 


a: 

Do. 

7 

fV'i 

2 *."> 


49 : 

D-. 

9 

6 ,.:u -2 

9*5 


Trt ♦ 

D.'. 

8 

l> 2 TiJ 

356. 


sa 

Do, 

7 

2.736 

142 

^ 1 . li! cut 'h' ft Vv ‘ - n- 

851 

Do. 

‘I 

1.57.5 

d;5 

t4i,:i ii,.* aD rti' ti, 

Vu l.i of aU.f' -n 

857 

Do. 

7 

.5, O'' 2 

29 ^ 

j.- r o . 1 . 

924 

J .\v. . 

6 

4,749 

2 >41 


94S 

bo. 

6 


2 6.4 


4 

Ay. Jy'indi 

14 

3,v-.l 

1 46) 

SiiKlil M-l-l i|.i t- 


Do. 

1 1 

l."71 

1 

27 4 1 

ftli'-rtj t. Prir vi<=ii)! 

Vi-M 9.471 111. 

S 

I I>o 

U 

3,161 

225 i 

Small \ u M ,<iuo t' 

L t 

j 

! Do. 

13 

i.^-lo 

27'^ 

0 alsTto r, 

I’r. \.’-uia •> icM 7.22'' 

, ib. 

1 ^ 

Do. 

11 

3.176. 

j 232 


23 

Do. 

12 

4. 2. '2 

i 237 


24 

; Do. 

1- 1 

» 91 

1)2 

1 hiH vu l l was r‘ 'ult 


i 

D-. 

12 

7.694 

J Ml 

f 1 . U'i ab‘f' 

Io n. .\\rrai.*'- % ! i 

1 .,v.r 4, :b, 

1 W 'U ‘1 }:4V*) D « M 

27 

f 

Do. 

13 

1 

1,447 

D4I 

) r but out *) ‘ rl 

\>y |*r‘ luatur- l-irth 
I’r' U. aur* butli r<' 

32 

Do. 

a 

6.757 

3 4:4 

f' rf. •! »b w' 

43 

Do. 

ii> 

3.4i!> 

*7.^7 


a-^ 

Do. 

7 

1 .076. 

1 -41 

I f. ub!*. ftt 1 ! 1 V n k 

121 

Do. 


3,412 

214 

( iiuif' of 1m ^ n lii. 
Av'ra,^*' lactation 

4.1SI41 lb 

Vo !'l rut short by 




i 


. 0 Uk'u-t»* ala-rtton 
I’rc viows VM'bl b.tioo 

lb 
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YitUls of cows winch corfiplctcfl a (acini iun period during 1924-26 at 
H Alingtoii COIiCld. 


No. of 
Cow 

liret-a 

A^r« 

Duiiiitily of 
tiiiik yivf/n 
flariiiL' 
lacUliorj 

No. of davri 
rN^uirf-d for 
lactation 

Remarks 

121 

Ay. .S- iii ii 

k\ 

lb. 

10 : 

ID 

ii Id of abortion 

123 

1)-. 

0 


172 

jari .d refomd to 
abovf*. 

1 rouble* at calving. 

ITiilA 

Uo. 

*) 


221 

Previous vivid 5,4 7 ti 
!b. 

\icld cut short bv 

22sA 

I)-. 


2,744 

2.74 

'ontagiou-s afxjrtion 

' 2 j^\ 

j‘K) 

Do. 

Do. 

i 

3.7T.j 

2.12 m 

29n 
i lot) 

! Only tw.i) teats y3(-]d- 

70 ti 

Dm. 

H 

* 

I 29m 

i inco 

S3S 

Dm. 



:.73 


• 

Dm. 

)' 1 

4,024 

210 

'^'iold cot >h>.rt by 

KtiS 

Do. 

i 7 

2.02 s 

210 

CMRt.tc’iMU', abortion. 

Yi< id ■ f ab. riii>n 

11 

short’ <>rii S. in<li 

^ i;i 

7,2>3 

40.7 

pnod. 

19 

Dm. 

12 

.7.1'^' 

37 ■ 


ill 

Do, 

lo 


20,7 


:i2 \ 

Soin*li . 



27.7 


42. T 

D^. . 


2.07.. 

244 



134 sriENTJKlC HKPORTS OK THE AtiKUUU/lTJRAL RESEARCH 

APPENDIX XX, 

AuinmU -sold from \\ tlltttfjUot tlori/ty } otht r thon htj um tion salftS. 


1 

No, of cow : 

hifcr 

1 

Rre<U 

I’lKtk vhIuc 

Valuo realized 

1 



K . 

127 

Half brt-.l ; 

i 


34K) 

i:jo 

l>o 


:m 

l.>t 

1 Av. S iii'ii , . , . 


3f>0 

1 v> 

Half !>rv.i 

1 

{<Ai 

hi’j 

0- 

jo 

h3<». 

loj 

)>.. 

T.'. 


Uvj 

; Ay. S iicli . , ■ j 



ITT 

i 

1 

)l lO 

1 



T-^ru. . 1 
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liKI'ORT OF THK l-llVSIOLOi;ll.n CHEMIST. 

(F. J. WARTii, M.Se.) 


CHARGK. 


I Was iu 


year. 


charge of the .t^ectiou throughout the 

II. Extension and Improvement, 

Analylieal work in the new laboratory commenced in .July 
• - ■ was vrry suuii cli.^/uvc^red that some extensiou would 
Tw. new l.h,nunry roum. were .auctioned 
<nid have been enuMrueted, This additumai .paee has greatly 
It ie\ed The [n‘e>>ure ami has made it pos.uble to improve 
t It •>( (r roonm. 1 he ]u**j]iaratinii room ha,- been trau.-ferred, 
tlH‘ nitrogen r.n>m ha- b,rn enlarged and the drying oven- have 
tan made into a p^'iman*']!' lixture. therebv ecoiioimzing 
lieat and uiili/.iiig it iurtlier h.r drying ranks. Analytical work 
has not lieen interrupted in -pit.* ni ijie iiiennveniences caused 
b\ the alteiations and e\ten.-ib»n, A new buiie-r has been 
de.igneil. I his ha- ]u<>\(’d itself a .-uece-. and has greatly 
relieved the -^ituati(»n in tlie matter of heating, wliieh is. how- 
ever, still a >ouree nf some anxietv. 


HI, I>A!'.oKA lOKV WAkK. 

(>1 (umlyliOi! rrocedures for the storage 

of heces and for silagt' and urine analysis have been studied. 
The storage of hvees and prejiaration of eomposite samples for 
HUidysis has absorbed a v imsideralde amount of work. The sub- 
Jeel is of the greatest import a ace in all iligestion experiments. 
Ice lieing a luxury and ^■t‘rv hard to oluain so far from the tows, 
otlior methods have been einjiloyed for preserving sampfes 
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required in ordiiuuT routine work. The aim has also been to 
devise methods of storage whieli will enable us to transport 
samples if neeessary, thus making it possible to carry out 
experiments at a distance from the laboratory. The proce- 
dures devised liave been proved so far to be entirely efTective 
for determining the nitrogen content of the ficces. Further 
work is in progress. The aualysis of silage with regard to its 
nitrogen content is an extremely ditlicult matter when great 
aceuraev is ve([uired, as, fur in stance, in nitrogen balance 
experiments. A procedure which seems satisfactory has been 
evolved for tliis work. It has still to be more fully tested. 

i)i coitmction ivith ft tdimj i’j'pvrimeiits. The folhiW- 
ing analyses have been carried out during the past year * 

Cniniilete analyses' fodders . . til 

Ditto fioees . . 

Dry matter m fa ces .... 

Ditto milk . . . . . 

Ditto nniit* - . . . . 

A 

.vD 
07 
KHi 
i 

TolAl, , 2, olio 

IV. Fkki>[no Kxckrimknt.s. 

The work carried out during the past y('ar has been »'ontined 
to a ^tiniv of tl)r (oorl.^tufls u>ed in tliedairv. (’alve.s, lieifcrs 
and cow- in milk wert‘ test* d. \ few of the observatimis made 
dicing tht‘ i'our>e <«[ tfio experimeiit.i are W(rrth rernarkirtg on. 


Single nitrogen dele rm mat mns 
.Mineral una!y-e^ !n(>d> and fa-cos 
Coin I lift e analv.ses urine 

Intto hutter , 

Ditto <'re«im 
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The iiccom]miiyijjg tail,! si:o\v^ (,/i i -i 

ivi'iBtl Jiiiijjs lull ilav,: II, , ,,, , i' y* ‘'■'b- gam m 

I, iiu' 


UiiLv 
IN IIKX 




9 

i 1 

i li. 

‘ u-jia 








i 


- * 1 

a-.'o S-UrO.;; 


C ♦ 

. i a: 


O-a: 4 >2 


'a:.; O'l u-.,. 



: 1 

i 

1,237 ^ 




m 

. 4 

0 y35 

! 2,438 

1,237 


t 

•HarL'i. 

? 6 

^ * 

1 M13 

! 3 221 

1,237 

2 '>i 

a .n Mr 

-Ayr-!;ire-S.x. ]i. 

8 

u vijs 


1.237 3>43 

2-7 : 

■'2 2 5 

■T:j4r-larka;r. 

9 7 

1 H 

l 23'J 

•U 4 -..8 

' t 't“r, 

I,:.v li:, 


S7 i Ayr-:.:;- 


2 fl 

1 


On.' r-,,.; 

. ■ 

-..■5 


'i Oi 

i> T-.»2 

3a s 



j 


? a 

U V.Vi 








--.JiOj 

O'*.'' .'■■ '! j 

2 - } 


ItAS-'.rr I 

' 12 

0 allj 

3 i> 

I/-'-' > 


i' ' iiii:- :-i 

'{a!:-: t;-1 


1 iio < 4 Iiirrul l af*' .1 


1 1 OS ill 

! in onjirrll- 

n\v 111' 1 iutv-i 


S'. 


,r n 


animals •wiTc ^i\ t n L.i\ i ! : 

rnugha^o i(rn».uiii|,iii,[: , 

tialo ,iro siLmilnssni ‘inur.-. Th 
ha\a* ntMuj appr? li ; I 
‘*.U'o. i It 1 1:|> Vi ! Iw ,: ! I ' . 

t llO ollirr Inf •'*a[i(| 'i:'* ' ,.j 

liutrwnri hv tluil ihr-r h.!i, . I i[!,,. 

1 1 W ill !m‘ iml‘ <[ a!"*' 1 1;;,! I .1 >1 M 
^Mins in w. inln t I'aii .inv ni ; i .• 

1 ho t ah]o <i1m » a In >! ( Is ui' ni t 
tho (ii^oslioM of tl)o raii.'is i-iOiraiiN' >]u’;. ivIul'. roUi^lKioo is 
loss rasiiv aiul los^ ('(Miiolt n'iN (liLr^h'il tli.m vsMuoutralo. 
It mil’ll! havo Ims h o\|om ird. ifrvrlnir. il at I lio aiuinals whirh 
oonsiimod a hioiior ]u‘ojaii!in. m • n-ooi s'nulii ".afw a lo>\ov 
<lig<\s!ion ot tho ontiro raUon. Ha' diiiistioii liuinvs ohtainoil# 


. aiui ii i> 
. r : Inlsrih I'lnnd ill ilioni. 
liins. i- iisido ^roas V daily 

: iiitnriii.innn n>iu' mini: 
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do not support this view. They emphasize differences in in- 
dmdiial digestive capacity. 

The work with these heifers has yielded useful information 
on the digestibility and production values of the rations em- 
ployed. The data are being prepared for publication. 

A set of figures referring to the utilization of protein by 
calves is shown below. Six calves were given the rations 
specified in the accompanying table. Towards the end of the 
feeding test a digestion experiment was carried out. The 
following results were obtained. 



It suould be iiuaitiuued that thes** ralvcs w^‘I^* a verv pni>i 
lot when put iiiulrr ^xperinu^ut. Tiu-y wnv uiHl'MMzcd aiA 
underfed, ihe tour last recovertd lludr vigdur. 'i la> tir>t tw^ 
did not. 1 lu‘ ration giN'en to tiir>e two annual's is not >iiital>li‘ 
for young calves certainly, but tlc'se ralvivs wnv six mnutlis 
ulcL \\e have to consider in wiiat rt‘>j)ert the i . it ion was inad* - 
^uate. J he data show lliat thes** ( aKavs are eapable of dige>(' 
mg large amoiuits of protein. There is nt) laek of digest i\ f 
capacity, but there is evidently some serious fault in the ntiii' 
Zatiou of the digestc^d material, for wln-reas the ealve.^ (»n a 
bran ration utilized hh per cent, of the availalde nitrogrn 
for flesh formation, tlie ('a Ives receiving (‘ake utilized ojilv lo 
per cent. 

It is noteworthy that the (‘^Hmated net energv of the food 
available tor growth bears no relation to tlie ol) served rate of 
growth, and for the preanit it is by no lueans certain that 
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Annsly’sRet on(T-y v.hi.s nm b, applb.i to the rations used 
for these calves. There nmy hav,* been a shortage of energy. 
The expel in H'nt \\as re]ji>ate(l witli hvo other successive lots 
of calves and similar rcMilt.s wao'c olttained in each trial 

Ihe calf ex])erinient^ are being continued. Some interest- 
ing results lia\e laMui obtained in an expernnent designed to 
determine the ftKjd con of milk production with cross-bred 
cows. The flata ]>rorur(al diow That per pound of milk our 
ro\s s iRcd tl[{^ >anic aijiount of total nutrients as Haeeker's 
cows in America. 1’!ii< a;ti.daotorv rcMilt in ^pite of somewhat 
indigestible roughage may Im due to the higher protein content 
of tuir ration, (kuipiarerl w irb Isekli ,- net energy standard, our 
cows repnired .diglitlv nioic net energy per pound of milk. 

lfae<‘ker s and Kckle> n^buTedto as well as our 

figurts u>(‘(i for this coniipariotn are Ita-ed on computed digest- 
ible nutrient". o»’., tln*v havt^ bean cali ulated from the ordinary 
digestion coetheient", Tlicv rlo not take into account the 
fact that the aetual {lige^tiitn attained by heavily ferl cow falls 
IpcIoW tllis riionO'tir.d Irvel, 

nige-'timi ex|i(‘rinietn wrrt^ carried out to determine the 
loss of potential fi'od nu .u count (if heiivy feeding. It was 
foum! thit our coW" diLUS'^ed scnie ingredients more completely 
and other iugredimits Ic-" conpdetelv than the American cows. 
Our l^>"es were tm the wlicle Ir'"- thiin tho'C sustained by 
Kckles. The ditTcrcm e mav be due either to hptter digestive 
capacity (»r to the tact tlia^ «'ur i iiW" liad lait to deal with cjuite 
sucli a licavv ration. 

The actual uiitrnmt" and net energy uoul liy co\s> for milk 
production i.s. as Kckhm lum pointed out. dceidedl} hw\ei than 
the computed figure'^ rclcrred to aVuwe. lleha'^nUo oUservet^ 
llutt the actual net cueruy reouired per pouml of mill 
less than the energy content of the milk, and that therefore the 
conception of net energy In ts'lation to milk I'rodueTion reqlUle^ 
to lie furtlier investigated. tbir results coriad^oiate and 
iunplifv this important eonehmioti. 

' The data obtained from this ex)wrimeut am being prepared 
for pub!i(‘ation. In the meantune >imilar vvuk on a puie 
ludiaji breed" the ?'’cindi- bu" I'cen initiated. 
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V. TraIXING of P0^T-(0^\l>l■ATK STUDENTS. 

The traiiiiniT of post-gradiuites lias heeii continued on the 
lines laiil down in last year’s rejiurt. lMn])has[s is laid on tlii.s 
trainiini course which is oiu‘ of the most iin[»ortant fuuctiinis 
of the Xutrition Section. Five students passed tlir(m<:h the 
course last year and two are undiT^oinu trainini^ this year* 


\ I. (’DLLAr><>UA ITON WL4'1I Fin‘Vi\( 1 \L 1 )k F.\ K'lM KN'l S IN WORK 
OX Animal Xi tuition. 

During the past ytAir lines (d en<|un y wert' suggt'sted and 
detailed si hernes of wj>rk pis*pared for tht‘ .M;nlras and Mvsore 
Depiirtnients of Agrii ulture. 

\dl. PuiMHtAMMF OF WoUR FOR 1 tUAa 'Jti. 
d/oyo/‘ 

1. Detennination of di^esfiou l■<le{li^ients o! iinphitant 
Imliau coi\i‘se fotlders and eon< entraOV''. 

2. 1’he study td nitrogen tuetaho!l>ni c)f Indian catth* and 

tlie detenniiuit ion of niaint»‘nanre latiioi^. Some nvsults td 
Viilue have l ee eiUtained duniig t |^e ^'t^ar. These will 

he prepared for juihlicat on in due ( <)Ui>c. 'I he experunents 
will he continued witli some !nodiiicatit>ns. 

0. Study (d rations foi- rnilh' puxlia tiom An experiment 
M'ith half-hrcd cows has 1 e»ai romplctcd duiiiig the past \ear. 
Tiie results of this week lane hemi submit ted for pul^liiation. 
‘A more rletallerl enquiry on the sumc lines has laa-u commenced 
with *11 pure Iiulian breed. 

1. Kxperiments on tlie nutrition r)f gnuving animals. An 
' experimeiit M ith young <lairy heifers has l>«'en ci^npleted during 

the j»ast year. Tfie results of this work will h»’ ready for publi- 
cation in a shoVt time. At present experiments uith calves 
are in progress. 

Mi)U)r suhjrr‘s. 

1. A study of some of the dieinical inetlnxl? employed in 
thf above encjuiries. 
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2. •Preliminarv experiniorits for the initiation of work on 
other aspects of nutrition. 

Trainuuj^ 

\. Tlic training of po.st-graduate students, which is an 
important branch of tlu* work of this Section, will be continued 
as usual. 

2. For tlie l)i[>lorna students a course in general science, 
plant rheniistrv, nutrition, and dairy chennstrv is provided by 
tliis Section. Tlie course will be continae<l and further deve- 
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Were germinated inside a hothouse and, at the end of a* year, 
it was found that the seedlings had not grown sufficiently for 
selection. The matter was accordingly dropped at the time. 

In January 1024 a batch of seeds was^sent to the Govern- 
ment station at Anahapalle in the Northern Circars of the 
Madras Presidency to see if the Saharanpur experiment could 
be carried out with greater success in a locality with more 
favourable climatic conditions for the germination of cane 
seeds. The experiment Was a fair success and, during the 
vear, about 1,000 seedlings raised and grown at Anakapalle 
were studied and fifteen selections made. Tliese selections 
are now Ixiing watched for their behaviour under field con- 
ditions. 

At the instance of the Agricultural Adviser to the Govern- 
ment of India, Dr. D. Clouston, C.I.h), M.A., I). Sc., the ques- 
tion of extending the experiment to Pu.sa in Bihar has been 
taken up. Tlie temperature conditions at Pusa and iij the 
bulk of North India fluring the winter -just the time when 
the seeds are ready for sowing at Coimbatore - are such that 
it \nll l)e impossible to germinate them except inside a hot 
house : and certain cane seeds lose vitality in a very short 
period. An experiment has, therefore, been started this year 
bv despatching to Pusa a batch of young sugarciuie seedlings 
instead of seeds and growing them under Bihar conditions 
even in the first instance. Any objection to the method, 
on the score that the seofiliiigs flu ring germination are sui)jected 
to a set of condition.s different from those obtaining in the loca- 
lity, Would apply equally to the germination of seeds in the 
locality itself inside a hot house. 

It has been found that young seedling.s could thus be trans- 
ported all the Way from Coimbatore to Pusa — a distance of 
over 1,500 miles — in a fairly satisfactor}' manner if (1) ade- 
quate provision is made against desiccation during the journey, 
and (2) adequate precautions are taken in the packing to let 
in air and light to the .seedlings. 

There more than one coiintr}' in the world similarly si- 
tuated as the provinces in North India, but, so far as one 
coiHd see, the above experiment does not appear to have been 
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tried * else wliore. It is j)ossil)le that the experiment might 
open out it new' line of work in cane breeding. In this con- 
nection , it miLiht lie of some interest to mention that, as early 
as 1022, a lmt('}i of hardy sugarcane seeds w'as sent from Coim- 
l)a.tcire to tho I’niti-d States of Aiiierieto to the Bureau of Plant 
Indtistiy ill that eouiitry, ami appears to have germinated 
after tlie join ney. lliis is perhaps the first instance where 
cane steeds liave hecn kiio\Vn to germinate after travelling 
such a hmg distance. 

Work in ihr n'W^rror n short rut (o selection. Adverse 
w'cathcr cfuiditicn- at the time prevented the planting of the 
.‘^ci'dlings. rai-ed timing tlu‘ jtrevioiis year, from the second 
nursery to tie* tiiial trM plots. Becauw of this the seedlings 
w'ere alloWctl to i; row' in tht^ nni>erv itself and rough selections 
matie. cliitdly. oii vic^ur. hnwious experience has showm 
that tht‘ n-cful set t II art' generally those which >taud out 
from tin* it‘>t ill vi'joUT' (»f growtli. About 1.400 selections 
w'ci c mat It' mid thoir pi t- tmt vmoiii' of growih appears to in- 
di' ale that thme i- voiia-r lim^j in sin h rough select ions, lliere 
is jiltMity of \ igoiir in tlit'iii and. if any <if them show the other 
(h‘>iralp!c t harat t(a'> as well. Tla‘ -ration w'ouhl have hit upon 
stunr vep' pit pi nisi ng sctMlIings with coin]iarativelv less testing 
ami inanipiilat ion. 

|i*is |inp[)o>cd. in (mine \ ears. to allow' more ^pace betw'een 
plants in tin* ^('foml riui-fuw ttp tmabie selectitpiis being made 
fnnn this ninstTV iiM'lf mainly tpn vigour and. to some extent, 
on >ui'r(i,>t' 1 1 Pill (‘ 111 -, lilt' method td ‘\load-Ieaf analyses,” 
evoKtal at \hr station a" early ;i' 1017. would enable a rough 
conijiariMUi t»f tin* si'etlling> tt) be made even w'hen they are 
immature It \> true ^in ]i a mcThod of selection w'ould bg 
rather roiigli but theo‘ w'oiild aj^j^ear to l^e some use fii such 
niugli and n\nlv .o‘let tions. A rei'ent w'riterjn “FactsAbout 
Sugar” has pointed out that alaait 80 per cent, of the cane 
area in Java is under seedlings produced by the planters, and 
their sclecticpm it mav Iv assumed, wmuld have been largely 
1)V rough and ready methopis. A full exploitation of such 
methods, simulta (icouslv with more detailed and elaborate 
w'urk, appears to 1 h> desiralilo. 
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Disease incuJeiice—inosaic, Some acquaintance with, the 
diseases to \vhicli a crop is liahlc— at least the l^roador aspects 
of it — has a claim on the attention of the breeder. Breeding 
for disease-resistance is getting: to be recognized as one of the 
most effective AVays of checking certain diseases. Thi.s is 
particularly so in the case of the sugarcane ; cane breeding in 
Java largely resulted from an attempt to fight out the ‘vSer- 
rah’^ in that island. Recently the same prescription has been 
advocated for fighting out the more abstnise diseases like the 
mosaic. 

Though India is generally considered to be free from mosaic, 
vet indications are not wanting to justify the opinion that 
the disease might have been present in the country for some- 
time past, though without beinu recognized as such. 

In my last winter tour I noticed In the variety Bed ^^au- 
ritius, both at Sanuilkota and Palur in the ^ladras Presidenev, 
symptoms ver\" similar to those of mosair*. This is the, first 
time that I came across canes so suspicious, and both the Java 
and the Hawaiian authorities liave since definitely rontirmed 
mv suspicions. Bed Mauritius is one of the varieties whi<‘h 
is going out in more than one place in the Madras Presidency, 
and mv noticing almost a hundred per cent, infection in this 
variety lends s une support to the view that, in the past, (cr* 
tain introduced varietie- might have gone out throii/a mo- 
saic. 

If, as is possible, the mosaic has l>een in South India for 
some time, it i- probalde that the effects of the distMse under 
Indian conditions are not as disastrous as eNe where. The 
canes at the breeding station have so far sIkavm no disease. It 
•is possible that the freedom of the station from mosaic is hirgely 
due to the fact that the hulk of the crop js growTi from -eed 
and mosaic is not said to be transmitted through seed. If 
it is found that mosaic is fairly prevalent in India, it would 
add one more important character to the list on w]u(’h the 
selections are now made. 

It is perhaps worth mentioning in passing that my Botany 
A.'^sistant, Mr. B. Thomas, has recently found mo.‘^aic'like blot- 
ckyig of leaves in tAVo (>f the grasse;-- (hictyhv ard 




PLATE IV. 



Co. 205 grown without :rri«3tion at the Government Farm. Gnrda^t'ur iPunjahV 

'raw -uizar' thin the locil cme-.. 


it \ ieltl- ahoiil 50 j>cr cent, intirc gur 



G.' 205 grow ' in a not'^ fieM undrr *w«mp condui'ini. li virUh in ^uch C'nidiluitm al»o ' 
. '• about 50 per cent, mrire gur (raw ^ugar) than the Inc.il cApe? 
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AndrOpoijon perluses. It is further interesting that the Gov- 
ernment Entomologist at Coimbatore has recorded Aphis- 
rnuidis the insect said to Ijc responsiljle for the transmission 
of cane mosaic in other countries~on Cjjmdon dmtylon. The 
affected grass plants have .s(j far refused to grow even under 
fa\o 111 able conditions and the matter is being investigated. 

III. 1 FmOHMANC b Ul bOlMUATOUK SFFDLl^iGS IN XORTIl 
Indian farms. 

dhat the Coimbatore seedlings are found useful in Xorthern 
India and are .spreading rapidly in almost every province 
there, will be evident from ji peru.^al of the annual reports 
from tlie various provinces. The remits of the present year 
wilh be available only j^fter this report is written, Imt I give 
below some of the outstanding features as 1 was able to gather 
frotii mv la^t winter tour. 

The white sugar l>elt in Bihar, with its large concent rat ion 
of sugar factories, is the ti'act wliere the Coimbatore seedlings 
have been most ap[)ivciated and I lave >prcad the .greatest. 
This has resulted largely from the propaganda Work of the 
Secretaiy\ Sugar Bureau. Biisa. and iiis ’arge scale mill tests. 
The two >tK*dliiigs most favoured at present are Co. 210 and 
Co. 213, the fttrinor coming recently into iavour in less favour- 
ably siuiated lands. 

The seedling Co. 213 i^ proving a great succc"- in parts 
of the Western Circle in the riiited Brovi .ces. In the North- 
West Frontier Province it lias ^howii an enormous growth, 
aiul in Bengal it has proved superior to lanna, till now the- 
favourite of the department. ^ 

The seedling Co. 205 — a ci‘o>:7 between \ellai and 6(uxha- 
mm ,s 7 >o#Pom uw- i> proving u>efu under very wide range 
of conditions in the Punjab. It i> only in typical chahi 
(irrigated from wells areas that this seedling is not favoured 
on account of its late maturity. Its particular usefulness in 
water-logged areas, both in the Punjab and in the A\esteru 
Circle of the Cnilod Provinces, might be considered a disco- 
very of some iinportauee during the year. The soedling#ap* 
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pears to be rather remarkable in the ^\Tde lan^e of (‘onditk^Rs— ~ 
from Ikirani or unirrigated lands to heavily water-logged areas 
on river borders— in which it is able to grow and prove a suc- 
cess. It is essentially a poor man's cane, puts up with in- 
different conditions and shows all tlie better in bad years. 

In the Government farm at Cuttack, two Coimbatore canes, 
M. 2 and Co. 213, were the only ones whi(‘h survived the ab- 
normal drought conditions during the season. They have 
been introduced near t\ittack into tracts where cane was never 
grown before. Indications are not wanting that the coarser 
and the hardier of the Coimbatore productions might have 
a distinct role of usefulness in tracts le>s favoural)lv situated 
for cane growing. 

It would seem safe to assume that Coiml)atore pnxluctions, 
as they begin to spmad in the province* . Would m.ittM ial v help 
the industry, not only by increasing the viclds over c.\i sting 
areas, but also by bringing under cam* areas which are unable 
to grow the existing ('lass of cam‘s. -redlings have bn Might 

on an apprecialde change in outlook m the white >uii:ar I a* It (jf 
Bihar. 

IV. Maixtainixu IIkai.th and Viooru of VauiiiriKs. 

The station grow.s year after yt*ar a v<*rv I arte mimlno* 
of varieties-- sometimes over |>l(>t>, inclusive of lla^^eiab 

ling varieties. A certain anmimt of can- i> nec-ded Imtli in 
keeping the plots pure and in maintaining tie* \iL:our of the 
existing varieties. The exfxwienre of tin* rUher countries 
is not vrithout dehiiito indications that the growing of a large 
number of varieties (’Iom* to one aiiotlu'r. a- has to Ik* dom* at 
Ctjimbatore, carries with it risks in tin* nnittcr of di>ea>cs. 
The theory has recently i>een adva!ic(*d that >ugarcanc vaiietii's, 
in thern.selve.s (juiUi liealthy, might yet earr\' diM*a>c in otln*rs. 
Anv variety which show,> anything like a falling olf in vigour 
is, therefore, mercilessly iej(*(‘t(*d and fn*-di importation^ made. 
B^nne half a dozen years l)a('k, an cx[)(*rimeMt \Vas madi*. at 
renovating the vigour of varieties, by solceting a >mall number 
of healthy buds from clumps (ff undoubted vig(Mir and health 
and^jmltiplying the stock from those. The method liad an 
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appreciable effect on the succeeding crop and was therefore 
applied to the varieties during the year under report. 

V. Miscellaneous. 

During the months of April. May and June, the lands near 
the existing caned>reeding station and within a radius of ten 
miles were examined for the selection of a site mth a view to 
include work on the breeding of the thick class of canes. The 
l>est sites from the crop pcunt of vivw were found at a distance 
of about five miles Imt were suljsefjueritly given up in favour 
of one which, though not cjuite as good, is much nearer, being 
only a little over a mile from the present station. 

There is a consideralde amount of sugarcane literature 
apjiearing in the l)ut<-h language and the station was not able 
to get into touch with iMiH abstracts the same appeared in 
English. Sub-Assistant (!. V. Janies volunteered to study 
the Dutch language and Wci> deputed to M. dra- for a period 
of four months to learn th(‘ language under a missionary. This 
officer has actjuired sucli kuowledLie as to enaljle him to fur- 
nish li rough gi>t of [uiblished material, and is persevering 
wTth a view to enlarge hi- acipiaintaiu e with that language 
and thus, become more u-efiii to the station. 

The visit(trs during the vear included Jlis Excellency the 
Guver^ior of Madras: the IliUt'iile the Minister for Develop- 
ment. Govty’nment of Madras: the Agiitultural Advisor to the 
Governmotit of India on two occasions: tlielloiible Member 
of the \ icerov s Executive ( ‘'Uiu il f a* Education. Health and 
La mis ; and Mr. V. .1. i)livicr. a sugarcane planter fiom the 
Argentine. Tlie la>t named gentleman visited i>nly ioim- 
batoro in South India ami wa> >o pleased with the health 
and vigour of the thin seedling- at the station that he left 
behind a couple of humlred rupee- for sending to Argen- 
tine a few of the imwe pron using kdiuls, Ifie seedlings were 
despatched during the year. 

VI. rUBLICATIONS. 

A paper entitled “ Sugarcane-breeding in India— Hybridi- 
zation to testing ’* detailing the totduiiiiue as adopted in .the 
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breeding at Coimbatore Was published during the year in the 
* ’Agricultural Journal of India.” 

The work of the station is beginning to attract attention 
from elsewhere and a note on the technique as adopted at 
Coimbatore was forwarded to more than one enquirer from 
outside. An abstract of this note has been published in the 
Hawaiian Planters' Record " for January 1925. 

The Proceedings of the Imperial Rotanical Conference 
in London, July 1924, has published in extenso a note on 
sugarcane-breeding in India by the Writer of this repoiT. 

VIL Programme of work for 1925-26. 

Major. 

The l)reeding work will be continued witli the object of 
improving on the seedling> already distril)uted in one or more 
characters i.>r to meet new demands. 

Further invent igati<-»n- will be undertaken to improve the 
t<shnique of l>iveding and to try and lotitrol arrow ferti- 
lities l)v .suitable maiiipulatiuiis ol the environmental condi- 
t i(,ins. 

Mi/for. 

StmU' of ri>ot (level* q)i lien t iii >ugar(’ane varieties and of 
the factors intlueiuin;.; (siiit* germination will be confinued 
during the vear as time become^ .v\’ailalJe. 

VIII. CoNGLrsUfN. 

The vear under re|>iMt marks a new epoch in tlie Work and 
ii^tivities of the .-tali<m. StaiUel in the year PHg, the >tation 
has ju>t been [ilaced on a permanent ba>is after a rather ab- 
lairmal probat iouars’ period of over a do/a*n years. I luring 
this period, while working under all the disadvantages tliat a 
tempoiarv station i> lial>le to, it has lieen alile to achievt^ 
re>ults whiidi liavr made an imjires.'^ion on more than one Pro- 
vincial DeparMnent of Agriculture, on the ordinary cultivator 
ami on the shrewd liiisine-vs minded sugarcane planters of 
Bihl^r. 
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Its* pioductioD^ to be known in everv province 

in Northern ln<lin frinn lY'sImwar to Benj^Hl and are spread- 
in^ rapidly in everv one theni to the advantage of all eon- 
eenied. fn Nurtii Bihai\ thi* boimbatoie >eedling.s. by their 
superior yields, luive kinjeloni tho bf,tt<nu out of the belief, 
till recently held, that that jiroviticj' ((Mild iKit ^^jrAV a decent 
elass of caiu'>. It has b(a>ii that the ( oiinbatoje canes 
have put an onlirely I'nmpit'xion ion tlie problem 

(if sniiar inanitf.iei me in Milnii'," Tin* ie>u]ts achieved dur- 
in^i tiu* <oiiiipitrativ(‘ly dimi period Imvc ainplv justified the 
nionit‘r> exjjended on tho Mat loin and it i- to he hoped that the 
>uee(*ss arhiiM'iMj will eie oiira'ji* both tiie (to\-er)inieiit and the 
industry to put iikuv ninn(‘\ intu snidi aftivitie- in the fntine. 

'nioiijili tlte jiindv nj iht' Marion have (‘onu^ fioin the t'eutral 
t lo\1*i'nnient I'Vcn liont lir- vi-rv in(»*ption in tiie vear llM'i. 
vet its indt'btedm*-- to tin* Madia- i ti'jiair im-nt of A;irii-uh 
tureen the niattiu' ol hoiotn-j and oIIkm' aiaanninodiition. lu 
allowing their trained -t.dt to In* -(M'oiiilcil at the -tatiun. arid 
in the puno'al svinpathetir .Mtitiide oi -a>'r<ovi‘ Ihivriors 

of AuneilltUl'o. <le--erV('- to !<>■ ivcortitM}. 
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KKfHMrr OF THK SKlTHTrAH V, SlTlAll lU’HKAl'. 

( W Y N N K 8 A Y t: K , IT A . ) 

1 held ehargo uf the ofWvv of the Senetaiv, Sugar Hureaii, 
tliroughout the year. dTe >iibordinate stall’ also reiiiahied 
unehaiiged, the term of the iwo Kiehimen a})[)ointed iji tin- 
previous veal* being further extended, The Bureau eoiiti' 
niies on a temporary footing, its term liaviiig been extended 
up te^ :ilst Mareh. 19‘2(). with the re.MiU tliat iin dehiiite pro 
gramme of work could be laid down extending for more than 
a year. 

Besides diseharging it.^ mam lunetitui whieh l> to tiilleei 

information relating to the sugar mdu.-try aiid to make it av.iil 

able to the publie, the Ibireau larried on the testing ol ('oinr 

batore seedling eanos and did other important wmrk oii the 

aerieultural, eommereiai and indushial >iib‘> ot this iiuinstrv 
c 

Ijiieflv desc ribed liehnv ; 

1. Aohh 1 L'lrnAL. 

A^ mentioned bv me m my prc-vaui- njaut, tin* Indian 
Su*mr IT'udueers A^^l^elatn>n plaeed at inN dispcc^al a Mim eg 
Bs. to ejiable me to t arry on Migaicane wg.rk <ui a farm 

td about I 4 :{ a< ves ealietl the New Area at Ihisa, whieh tin- 
toiyernment td India plated at the di-j?o^.ii td tin- A-soeia 
tion in the tirst instaine ftu* one ytair* uith etbal IrtPiii 1 st 
April. lteJ 4 . The Ibidget giant matle by ihe tbj^ernment 
(d’ India amounting to Hs. d.iiOO wa. ultli/.ed bn* the preln 
niinaiy* c-xj)eriniental uork of grt>wing .^rnall p!ot^ .d' various 
('oimbaltu-e -eedling- purpose, of t<-lmg and tm* the maiio 
Irnain-e of tlie'mu-eum attat In-d to tlm Ibireaii. Ib-.dde'^ 
ihi-'. an advaina- of Bs. o.tHMl \va> takeii li<an Mes>i.''. Begg, 
Sulherlaiiti tV i 'o, tt) grow < ant- ior a Im thei mill trial. Bui 
.jv th*‘ j'laiil t ain- uas grown on a phu <tf land u liH h loim^tl 
pait (d lln* New An*a. and a> Me»r-. l»egg. Sullieilaiui <k < o. 


j 111 1 ^ ,1*1 « sj e»*-* j (1 1 1 , *’ i e ; < I ■ a i > • i ,m) < ‘Uh 
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are members of the Indian Sugar Producers’ Association, it was 
settled later on, with the concurrence of the parties concerned 
and with the approval (jf the Agricultural Adviser to the 
Government of India, to amalgamate this grant of Rs, 5,000 
with the general grant of the Indian Sugar Producers’ 
Association. 

As a result of the distribution on a large scale, to growers 
in the white sugar tract, of tlie three improved varieties Co. 
210, 213 and 214, some 1,500 acres were under these canes in 
the growers’ fields during the ,-eason 1924. while over 5,000 
acres have been planted tliis February. As mentioned bv me 
in my prevhius report, the 1923 monsoon proved a complete 
failure with the re^^ult that the moisture in the land at the 
time of planting in Februar}\ 1924. was far from satisfactory, 
In ootise(jnetice, the cape had to struggle liard to survive 
during the hot months, and in this struggle the local 
Hemja gave out completely, wlnle the (.'oimlcitore canes stood 
the (Conditions sucressiully. The monsoon (A 1924 proved 
favourable, 54-18 inches of rainfall being registered against 
24 inches in the previous year, and in the district where Coim- 
batore canes have been chieliy di>tril>uted the factory season 
was consi^lcraiily exteude<l. 

The hea\v rainfall of the seasm anvl the large number of 
cloud and rainv davs were favourable tai tm- for disease. 
During the i»ea>oM some ca-^C'' of chloro"!" ami a ]iei \ibar >tuntcd 
growth and yellowing of the leave, and other >ymptom> diag- 
nostic of mo-aic were not i< tab Some cases of a root diseaMj 
apparently akin to collar rot. red rot aiid-mut were alni nc'tt.ed 
in Co, 213. Co. 21U sltowed far fewer ca>e> than Co. 213 
of tlie first two di.ea.e.. while (\n 214 wa. practically froe^ 
Hit wore not for its rmoked habit, and comparaT!vei\'*lower 
tonnage. Co. 214 wiaild be an exeellent gvowor> cane as it i> 
liardv and highly resistant to disease. So far the only trouble 
observedin liiis cane Inm lieou the top shoot borer, but as lhi> 
pest appears late in tlu^ season, while the c.uie l>emg an early 
rif^ener should Im off the ground in Nbwembor, no serious 
damage will be done to the ( rop by thm borer. 1 o. -3- has bun 
found to show a greater percentage of attacks both of smut 
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and the so-called mosaic disease, and as this cane is in addi’ 
tion a poor tillerer, despite its early maturity and other good 
qualities, I am afraid it is not likely to displace any of the 
present Coimbatore canes which growers have down. During 
the current season efforts are being made to keep a strict watch 
over fbe crop in the entire district with a view to detect the 
first appearance of any of these symptoms and their subse- 
quent development. A careful study is being made with a 
view to check the disease as far as possible. During the 
year under review, an Assistant from the Sugar Bureau and a 
Fieldman from the Mycological Section were sent round to 
advise the growers to rogue out diseased plants and to stdect 
only healthy seed-cane for planting. Instructions were also 
issued to the growers on the smut of sugarcane, and they were 
advised to search for diseased clumps, pull them out and burn 
them so as not to spread the disease. In this connection it 
is just as well to state that very few, if any, canes are immune 
to all diseases. In spite of practically all known cane diseases 
existing in Java, the cane industry' flourishes there. ^ What is 
required is that as soon as any disease is detected, it should 
be properly studied and measures devised fur keeping it under 
control ; at the same time, the search for better^ varieties 
should continue. There is no reason therefore for any one 
to be nervous about Co. 213. which up to date i.s the yest of 
our Coinibatore seedlings, merely because it is showing 1 i ii bi- 
ll ty to smut or mosaic : it is a good tonnage lane and with 
rare and skilful treatment on the part of the grower it should 
Von ti rule to do well. 

Out of Oovernment funds the te.stiiig jilots measuring in 
all one ai re were laid down in the Silk House Area arid se( nrely 
*iem eii in with “ Ideal ' wire fencing. I'lie following .sec<llnigs 
were under trial against the standanl ( o, 213 : 

to. ‘JUa . . \ »*llai Sft* f hortfw 

<V). .. W O. J. Mj (a Kaludai BfMUhan mgm*), 

t o. 2oO . . Karun M. VjaO (a Strif od Mauritius rogiio). 

t‘n. . . \\ 0. J, 213 X t V>. 205. 

( o. 2^)0 .. t hutari X T'o. 200 (An Ashy Mauritius rogue). 

Uo. 270 . . B. 3717 /; (o, 200. 
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■ Ct). 273 .. P. 0. J, 213 X Co. 222 (Vellai X Saccharum 

spontaneum). 

Co. 275 . . P. 0. J. 213 X Co. 222 (Vellai X Saccharum 

spontaneum ) . 

Co. 27S . . P. 0. J. 213 X Mauritius 55. 

Co. 280 . . P. 0. J. 213 X Purple Mauritius. 

Co. 281 .. P. 0, J. 213 X Co. 206. 

Co. 282 .. P. 0. J. 100 X Co. 206. 

Co. 286 .. B. 6308 X Katha. 

Co. 287 . . B. 6308 X Katha. 

Co. 288 . . B. 6308 X Kan.sar. 

Co. 290 .. Co. 221 XD. 74. 

Out of these seedlings, Co. 25oj 260 and 278 were rejected 
and the remaining ones carried on for further trial. Co. 205 
has been found to do quite well. It is now being grown on 
an estate scale with a view to arrange for mill tests. It is 
a hardy, late ripening cane but with a comparatively low 
purij:y as iCs glucose content is high. It would be useful to 
th$ mills at a time when the supply of the early canes has 
ceased, and its value as a cane to be grown on land unsuitable 
for other canes is undoubted. 

Another important line of work recently started consists 
in the ftitroduetion and acclimatization of some of the best 
seedling canes in other countries of the world. In view of the* 
fact tliat some of the P.O. J. seedlings which are used as parents 
in raising •Coimbatore seedlings very readily contract mosaic 
and serve as carriers of the disease, it is hoped that the importa- 
tion of varieties which arc immune to or highly resistant to 
mosaic, with a view to use them as parents for crossing or to 
gr(nv them as field crops if found satisfactory, will not be with- 
out useful results. Accortiingly, Badila or N. G. 15, which^s 
one of the world's tinest caues and is reputed to be highly 
resistant to mosaic, has been imported from Porto Eico 
during the year under report and is being grown under strict 
quarantine conditions in conjunct ion with the Imperial 
Mycologist and the Imperial Entomologist. It has also been 
observed m Java and Argentina that the following seedlings are 
immune to mosaic P.O. J. 2714, P.O. J. 2725. I am there •• 

fore iiT correspondence with the Director of the Proefst^on, 
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Pasoeroean, for the importation of a few sets of 'these 
seedlings with a view to grow them under observation and see 
whether they are really immune to mosaic.* I am also in 
correspondence with Dr. Calvino in Cuba, and it is hoped 
“lo obtain through him some sets of S. C. 12(4) fur experimental 
cultivation here. 

Out of the mill trial grant of Rs. o,000 originally taken from 
^[essrs. Regg, Sutherland & Co. and subsequently amalgamated 
with the grant of the Indian Sugar Producers' Association 
27-98 acres of plant cane were put down in tlie New Area and 
25*74 acres of ratoons in Harpur Jhilli and 2*28 in the New 
Area. Co. 232 grew better this year but even then it did liot 
show a yield of more than 430 mauiuls (one inamul==82-28 lb.) 
of stripped cane per acre. It is a good cane of eret t habit 
and also an early ripener. l^ut as nieutioned before, its poor 
tillering habit, high fibre content and its liability to smut 
and mosaic now rule it out for distribution to growers, I'li- 
fortiinately, during the year under report, while tluManewas 
•supplied to the mill at its optimum coiiditionof ripeness, the 
mill was not ready to take it, so the cane was put through the 
rolls some days after it was cut. Hence the results of the mill 
test were unreliable. The average figures of analysi.v as sup- 
plied by the 5Ianager,f5amastipur Sugar Factory, in his letter 
dated 2nd Januar}’, 1925, were as under ; • 
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[he yield of (^o. 213 worked out at (i(X) maunds per acre 
over the entire area f)f 1.7 acr*‘s, while the crop of Co. 210 on 
10 acres showed an average of 080 maunds per acre. *The 
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drop m yield was due to a connulerable extent to bad land. 

It is interesting to compare with these the figures given by 
some of the actual growers, viz., Mr. C. E. Crane of Peeruck- 
pore who harvested 4()*r) toiis (1,270 inaunds) of Co. 213 per 
acre (against 17 tons per acre of Hem] a), and Babu 
Bhubaneshwar Prasad Siiiha of Birsingpur 1,200 maunds of Co. 
213 per acre. From this it will be seen that the yields ob- 
tained from the land where the Bureau grows its cane by no 
means rej)resent tlie optimum for these canes. 

The ratooning experiments showed tliat Co. 210 is the best 
ratooner, with 42.5 maunds of stri|)ped cane per acre. Co. 
232 has been foiiml to ])e a poor ratooner, Co. 214 doing 
fairly well with 300 maunds per acre, while Co. 213 rat coned 
on clav s<hl whi<'li is highly retentive of moisture yielded a 
crop of 373 maunds j)er«iicre. but it is not advisable to ratt.>on 
this cano if tlie plant tTop shows any signs of attac k by one of 
the ^liseast’s nnuitioned above. 

*(V). 2S() and Co. 27.5 wer^* ]»lantt>d out this year under estate 
conditions for furtlier trial and examination. 

The total produce during the year from both plant and 
ratoon cjops grown frotn funds supplied by the Indian Sugar 
Producers' Association was some 2S.0(H) maunds of stripped 
cane, of winch about 17.o(H» maunds weru to the Samastipiir 
Sugar Factory for (Tusliing and ilistnlmtion as >ecvl-cane. about 
9,500 inaunds were distributed as >eed direct by tlie Bureau 
on botialf of tlu* Indijin Sugar Proilucers’ As>ociation to the 
growers and about 1,000 maunds used in our owii planting fo’r 
KCason 192.5-20. 

There was a l>risk demand for the improved canes even 
from small growers. During tlie 192.5 planting seasofi over 
a lakh lu.uiuds seed-eaue of Coimbatore varieties has been 
distributed from Pusa. Kyam. Dowlatpore a*nd other centres 
to new growers in the districts. These canes were also supplied 
in .small lots to the — 

(1) Agricultural DlVu'or. Peshawar, N. \\. Province: 

(2) Agricultural Institute. AllahaluHl ; 

(3) *As.si^m Sugar Instates, Nalbari ; 
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(4) Superintendent, Cinchona Plantations, Mergui, Burma; 

(5) Deputy Director of Agriculture, Gujarat, Bombay 

Presidency ; 

and in foreign countries to— 

(1) The Director de la Estacion Experimental Y escuela 

Agricola ''Chaparra/' Oriento, Cuba ; 

(2) The Director of Agricultural Listnictions, Buenos 

Aires, Argentina ; 

(3) The Director, Insular Experiment Station, Rio Pied- 

ras, Porto Rico ; 

(4) Assistant Director, Proefstation voor de Java-Suiker- 

indiistrie, Pasoeroean. 

As regards manurial trials, castor-cake was used as the 
general manure, but nitrate of soda and ammonium sulphate 
were also tried on weak patches and' were found to be good 
dressings for forcing up the crop. The use of (XHd 2^04 is 
spreading among large growers in Bilmr, while XaXOg is 
being specially recommended for application to the crop in- 
tended for use as seed-cane. The system of sliort j) Ian ting 
for multiplying up seed evolved by tlie Bureau, and the use of 
improved uuplements for planting and intercultivation recom- 
mended by the Bureau are making satisfactory headway 
among the growers. 

Diuing the year under report, experiments liave been laid 
down to test the value of planting cane at different times of 
the year. In Bihar cane is usually planted in February, and 
when the canes have germinated the hot weather comes on 
and the cane lias to struggle hard to keep it. self alive as no 
irrigation is given. Rains break in the latter half of diine^ 
and the cane has hardly 4 to 5 months for growth before 
the cold weather sets in. If therefore cane could be planted 
at the end of the rains, ?.e., in October, there will always be 
sufficient moisture in the soil, germination would he far more 
rapid and the crop would he establLshed before the severe 
cold sets in and be able to start rapid growth directly the 
temperature conditions permit. The cane would be well down 
before the hot weather comes on and then will have another 
petrod during the rains for vigorous growth. Further, it will 
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then, be possible to grow cane not only on the heavier soils 
which are very retentive of moisture, but also on light lands 
which under the present system frequently lack sufficient 
moisture for germination in February and March after a short 
monsoon. Ifiie experiments so far show that cane planted 
in October on light lands is far ahead of that planted in 
February, 

As one of t!ie chief expenses in growing Coimbatore canes 
is the liigii seed-rate due to the long internodcs of the cane, 
ex})crimeuts luive been laid down to find out tlie most eco- 
numic-al seed Tate, the best way to place the sets in the row 
to fiisLire a regular even stand without gaps, and the optimum 
distance between (me row and another. 

It is now becoming cnident that tlie general cultivation of 
cani in the district is improving and that tlie methods in- 
troduced first among the large growers are now working down 
into district practiian a proof that this is the surest way of 
intn/ducing an improvement. For. wliatever the big man can 
do with (b‘ep ploughing and improved implements over a 
large area, the sniall cultivator <'an d(j witli the hoddlt {local 
hand lioe) over Ins few cotUih-^ (a cottdh measure.'? roughly 
200 sf|. yards). All that is required is that lie shall first see 
someone else making a success of it. He naturally objects to 
taking, the risk of anvthing new himself with his limited 
capital until lie has seen liis neighbours make a success of 
the new crop. 

It may also be mentioned that the noveniment of Bihar 
and Orissa, lieing eonviucod of th(’ great v<ilue of these eane:? 
in North Biiiar, have siuutiom^d the iippointment of^ four 
Fieldmcn and Kamdars from the 1st ol January. 1925. foi pro- 
paganda work III eonneetioiiwith the growing and distribution 
of these eaiies and placed them under me for tranung. After 
tt thorough framing m the cane work, thev ait being employed 
in demonstration work in the di>tricts and keeping the cane 
crops (herein under ohservat ion. 

II. iNPrSTIUAL. 

Tlie Bureau nmiutained tlie fair.o relatioiis as m previoiy 
years witi the factories in India, and its adauce Was sought 
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by a number of recently registered joint-stoc companies 
w'ho Were making arrangements for putting up factories in 
India. The returns for the working season of 1923-24 both 
from factories and refineries were duly received, and a coiiso- 
lidated statement for the whole of India showing the produc- 
tion of sugar direct from cane and from the refining of gur 
was prepared and published in the “ Indian Trade Journal” 
and the “Agricultural Journal of India.” 

During the year under review the Belapur Sugar Factory 
began working in the Ahinednagar District of the Bombay 
Presidency. Against this, one factory and one refinery, viz,, 
the Assam Sugar Estates and Factories and (2) the Cossip'ore 
Sugar Works have stopped working. Some other joint-stock 
companies for the manufacture of sugar which had come into 
existence in recent years AVere also dissolved but none of them 
had even come to the stage of putting up a factory. 

The year 1924-2o was a bad one for the indu.^try. In con- 
sequence of the failure of the previous monsoon, there *H'as 
deficient moisture at sowing time, and hence less area was put 
under cane. The I n i ted Provinces which usually have more 
than 50j:ter cent of the total area under cane in Iiuiia slioWed 
a fall in acreage from l,oo4JKK) in l!>23-24 to l,3oi\0<K) in 
1924-25. The factories <lid not therefore of gain ad lu plate 
supplies of cane. The prices of sugar as a conse(juence,of the 
world’s increased production of this comnuxlity were con.'^i- 
derably lower than in previous seasons, while the high prices 
of gur (raw, unrefined sugar) ruling throughout the year as the 
result of decreased production in India made it (piite impos- 
sible for the refineries to Work at a ])rolit. The m*t imports 
of foreign sugar rose frf)m 375,720 tons in 1923-24 to 8,975 
toas in- 1924-25.* The great importance rj the Work iKung done 
on the introrluction of improved varieties and better methods 
of cultivation and manuring will now be more clearly realized 
by the factories as, with the over produc tion of sugar in C’uha 
and Java and the restoration of the Kuro|Mcan l)eet sugar 
industry, prices have come nearly to the pre-war level anW 


• Tho yeir ht-ro taken \» the yo»r ot li«t A[>ril /owJ « nding i»fl 3Jit 
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profits are measured not in rupees^ i/ut in annas. Efficiency 
in the field, efficiency in the factory and efficiency all round 
in organization, this and this alone \cill enable the sugar in* 
dustry in India to stand in competition against imported sugar. 
The (loverninent by fixing a specific duty of Rs. 4-8-0 per c^vt. 
on imported white sugar have given indirect protection to the 
local industry, but this alone will not solve the problem. The 
factories must take more and more interest in the ryots grow- 
ing the cane which the factory crushes, and should assist the 
Agricultural Department in its efforts to popularize improved 
varieties and distribution of oil-cake and other nitrogenous 
ina^uires. 

The Bureau continued to assist factories by bringing to 
their notice the names of suit aide persons seeking employ- 
ment in diflerent brancljes of this industry. This line of \sork 
is iipprociated by botli partios. v>z.. the fiict<..ries and tbe trained 
moil sookiiif' oinploviiioiit. Most of tho faitorios in this part 
of.rndia, in imi.roVin- thoir millin- plant, have made con- 
sidoral.le additions and altorati.ms and have also he^mn to 
entertain on their .staffs (lualilied Cliomioal AsM.'tants. ^\ltll 
the advent of the improved ('oiinhatore canes, it is hojieil that 
the factories w'ill not find it dilliciilt to obtain an adeipiate 
supply of raev material, as no improvem. nt in efliciem v in other 
depai^ments of the factor)’ will he of any avail if, in the hu.s^’ 
season, the factory works one day and .stops on another 
for want of cane. 


111. COMMKRCI.tL AXn StATISTIC.\L. 

The Bureau continued to obtain the price quotations for 
various qualities of gur from a number of important markers 
in various provinces of India, and these were regularry sent 
for publication in the “Indian Trade Jour, yl. statistics as 
rec^ards stocks of su.ar m tho markets of the principal ports 
i,rindia. and price quotations for .siiiicnor white sugar in Java 
were akso supplied once a Week to the Director-Gener.al, Com- 

fncTcial Intelligence, for publication. 

This office also {iirnishcd a note regarding the condition 
of the cane crop and estimates of sugar production in the^pa- 
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portant cane-producin^ countries of the world for inoorpo- 
ration in each of the three all-India sugarcane foreca^'ts issued 
by that department. 

Notes giving statistical information regarding production, 
consumption, exports, stocks, etc., in the more important 
countries of the World Were regularly published in the “Indian 
Trade Journal’' The^ number of such notes supplied during 
the year amounted to 40. 

The Bureau continued to conduct the Sugar Cable Ser- 
vice on a self-supporting basis as heretofore, and it is gratify- 
ing to note that it was greatly appreciated by those who sub- 
scribe for it. It serves a very useful purpose in keeping sugiir 
merchants and manufacturers fully posted with up-to-date 
market conditions and fluctuations in prices (X'curring in the 
world’s sugar markets. It is also of great advantage to snuwler 
merchants* who have in sources of market intelligence out- 
side India and who Were hitherto han(lica]>ped on this account 
in their business. It also helps to reduce fluctuations jn 
prices to some extent, an<l this Uuietits consumers, as the 
me inters subscribing for the Cable te‘rvice van form a very 
shrewd guess as to the future trend of prices. 


IV. Misi ellaneous. 

Library. During the year under report, 300 vdumes 
were added to the library either by way of purchase, exchange 
or free sup pi v, and by biiuling loose (opies of |H'ri(Hli<'als a‘- 
ceived in the library. The liluary is ojhui to all interested 
in the suljject of cane (Tiltivation and sugar manufacture. 
It is gratifying to note that (ioveriiment rillieers as Well as tlie 
public have l)egun to take advantage of this library. It is 
pitobaldy the test library on sugar in In^lia.' 

Mujieam. During the year under report fresh samples 
of sugar manufabtured by factories anri refineries in India 
Were obtained and these have iK^en exhibited in the inu.seum. 
No samples from foreign countries were received during the 
year. 

Publications, Besides the 40 notes published in the ‘'In- 
dian Trade Journal,*' a review of tbe sugar tiade in India for 
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the. year 1923>24 was published by me as a supplement to the 
“ Indian Trade Journal/’ dated 1st January, 1925. Three 
notes Were also published in the ‘‘Agricultural Journal of 
India,” 

V. CONXLUSION. 

During the four years 1921-22 1924-25, the Sugar Bureau 
selected and grew on a field scale three Coimbatore seedlings 
210, 213 and 214, tested them in the mill to ascertain how they 
behaved in the factor}^, distrilnited over 60,000* maunds of 
seed-cane, established these varieties in North Bihar with the 
result that over 5,000 acres are already under these canes 
in the white sugar tract, has shown factories that it is possi- 
ble to prolong their period of working from 1st Noveml^er 
to\ 15th April, has shown growers that it is perfectly ^\fithin 
flieir power to double#tlieir yield of cane per acre by growing 
the approved Coinil)atore canes instead of the local Ilemja. 
am] has put heart into growers and producers at a time when, 
with the fall in the price of sugar, the inevita]»lo reduction in 
the ])rice of cane w'oiihl have made them give up cane cul- 
tivation, had it not ]>een fur the increa*sed tonnage olTsetting 
the drop in price. 

1 : 
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